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Why Any 10-Year Old Locomotive 
Is INADEQUATE 


What Has Happened To HORSEPOWER! 
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What Has Happened To FUEL CONSUMPTION! 
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So rapid has been the advance of locomotive design that not a 
single locomotive in this country over ten years old can begin to 
hold its own with the really up-to-date power plant on wheels 
known as the Super-Power locomotive. 


LIMA LOCOMOTIVE WORKS 
INCORPORATED 
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Annual Report of the 
Bureau of Locomotive Inspection 


HE twenty-second annual report of A. G. Pack, 

chief inspector, Bureau of Locomotive Inspection, to 
the Interstate Commerce Commission shows that the 
record of improvement in the condition of steam locomo- 
tives and the casualties and accidents resulting there- 
from which was begun in 1923 has been broken. The 
report covers the activities of the Bureau for the fiscal 
year ended June 30, 1933, and in the case of locomotives 
inspected and found defective the percentage rose from 
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Chart showing the relation of defective steam locomotives 
to accidents and casualties resulting from 
locomotive defects 


locomotives ordered out of service, the total number of 
defects found, and the number of accidents, the number 
of casualties all have likewise increased for the first time 
in the ten-year period. The total number of steam loco- 





Condition of Lecomotives, Found by Inspection, in 
Relation to Accidents and Casualties 


Per cent of 

Fiscal locomotives Number ot 
year inspected locomotives Number of Number of 
ended found ordered out Numberof persons persons 

June 30 defective of service accidents killed injured 
1928 1216: & 7,075 1,348 72 1,560 
1926 .cce 32 5,764 1,005 66 1,157 
TBRS. cece OO 3,637 690 20 764 
1926 .... 40 3,281 574 22 660 
ol re | 2,539 488 28 517 
1928 ...6 24 1,725 419 30 463 
i ee | 1,490 356 19 390 
iSaU sass 26 1,200 295 13 320 
I9O8 otis SO 688 230 16 269 
1998 i. 48 527 145 a 156 


1933 ..c. 10 544 157 8 756 





Twenty-second annual report 
shows that record of consistent 
progress in locomotive defects 
begun in 1923 was broken by 
rise in year ended June 30, 1933 


motives inspected by the Bureau during the past fiscal 
year was 87,658. Of these 8,388 were found defective. 
The total number of defects found increased from 27,832 
in 1932 to 32,733 in 1933, and the number of locomotives 
ordered out of service because of defects increased from 
527 to 544. The increase in accidents and casualties 
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A crack in the pin boss of a crosshead caused by the appli- 
cation of fusion welding to reduce the diameter 
of the pin hole 


brought about by the increase in defective locomotives 
and the converse are illustrated graphically in the chart 
accompanying this article. 


Boiler Explosions and Crown-Sheet Failures 


There was a decrease of 16.6 per cent in the number of 
crown-sheet failures, a decrease of 71.4 per cent in the 
number of persons killed and a decrease of 33.3 per cent 
in the number of persons injured from this cause as 
compared with the previous year. Fatalities occurred 














in two of the five crown-sheet failures caused by low 
water. Both of the locomotives involved were oil fired 
and in each instance the locomotive was in charge of an 
engine watchman who was killed. The assigned hours 
of each of these watchmen was such as to preclude the 
possibilities of obtaining sufficient rest without sleeping 
on duty. One of the watchmen was working on a tour 
of duty of 40 consecutive hours. The accident occurred 
at about the fourteenth hour of duty. The other watch- 
man was assigned to shifts of 18 hours each, with six- 
hour rest periods intervening, and had been required to 
perform other service during his rest period. He had 
worked about 36 hours when the accident occurred. 


Extension of Time for Removal of Flues 


A total of 1,400 applications were filed for extensions 
of time for the removal of flues as provided in Rule 10. 
The investigation of the Bureau disclosed that in 78 of 
these cases the condition of the locomotive was ana 


Number of Steam Locomotives Reported, ical Found 
_Defective, and Ordered from Service 


Year ended June 30— 
Parts defective, inoperative or missing 
or in violation of rules —_—— 
1933 1932 1931 1930 1929 1928 








1, Air Compressors. ............. 474 417 481 873 1,202 1,282 
SD. Ape COMB 5k ole os a. cee’ 51 54 60 87 104 103 
3. Ash pans and mechanism. .... 40 69 81 76 132 133 
J Sa ee : 21 13 10 12 20 7 
5. Blow-off oooks.............. 210 144 191 325 442 469 
6. Boiler checks. .............. 293 214 263 521 761 914 
se oS See eee wate 296 220 430 579 841 954 
8. Brake equipment. . 1,696 1,645 1,923 2,706 3,804 5,214 
9. Cabs, oab windows, and curtains.. 1,183 851 1,484 3,066 2,140 1,670 
10, oy aprons and decks. .......... 309 262 415 710 = 1,005 852 
a et ey SEN: aay tas 121 162 — i 305 378 
- Coupling and uncoupling devices 67 85 9 1 154 179 
13, Goenhanins A< svg pistons, and 
i rods et SR GR 773 «6 763—S'—i‘«‘iGSOC«dCAQSs«d887~—-2,088 
14, Crown bolts.............. 67 50 96 95 129 164 
15. Cyiiedon ssddies, and steam c chests 1,084 841 1,265 2311 3,210 3,264 
16. Cylinder cooks and rigging. . 374 376 411 848 967 =1,007 
17. Domes and dome caps. .... .. . 76 45 83 154 227 281 
RE SII, cies. ca Sova sncces 318 325 568 950 1,310 1,453 
19. Draw eS 357 371 640 1,003 1,367 1,650 
20. Driving boxes, shoes, wedges, ped- 
estals, and braces. ......... 1,080 821 925 1,359 1,993 1,990 
21. Firebox sheets.............. 246 235 341 471 657 730 
, See 150 120 187 254 334 464 
23. Frames, tailpieces, and braces 
RSE 669 611 740 «61,271 §=1,377 =—:11,354 
> * catia , 80 = i: 177 297 256 
Gages and gage fittings, air..... 145 156 19 461 
26. Gages and gage fittings, steam 258 214 324 553 678 969 
ee eae 388 330 415 783 1,114 1,413 
28. Grate shakers and fire doors 245 288 410 767 
= —— ae eee = = 562 ca 1,125 373 
. Injectors, inoperative... ........ 6 
31. Injectors and connections. ...... 1357 1,168 1,815 3,275 4484 5,563 
32. Inspections and tests not made as 
een SS Rk 8 ae 6,358 3,801 4,862 7,456 9,246 6,623 
Lateral motion. .............. 269 237 372 699 
34, Lights, cab and classification 76 55 77 119 121 118 
. Li 3 ee 169 119 180 373 488 571 
36. i and shields. ....... 157 119 176 312 423 500 
8 OOS ee 232 166 318 445 636 822 
eS eee 419 402 523 828 991 1,265 
39. Packing, pi rodandvalvestem 592 444 706 1,429 1,708 1,904 
40. Pilots pilot beams. .......... 123 145 160 272 371 386 
41, Plugs and studs... .............. 151 176 182 348 482 619 
42. Reversing gear.................. 254 202 299 579 788 967 
43. main and side, crank pins. 
ea scenes és « 1327 1,256 1,520 2,488 3,465 4,152 
44. Safety valves. .................- 61 116 170 172 
Senders. ETL ar A+ = . a 
Springs and spring rigging 2,12 ’ , . 1939 
CE, TTS cass anvescssexssss 1 313 7 478 
RRS ees 219 181 395 542 5 
49. Stay bolts, broken 368 552 938 1,098 1,197 1,867 
Re oe ee 338 285 512 9 1,020 
51, Steam valves... .............. 193 143 226 399 471 
i, 6 SS rds kn sd Se eas sees 498 622 676 1,021 1,394 1,817 
53. Tanks and tank valves... 600 587 732 1,426 81,717 1,941 
— 90 108 151 174 1 
55. Throttles and throttle rigging 448 434 574 1,175 1,554 1, 
Trucks, engine and trailing. .... 664 648 714 «41,141 «11,605 =—:1,914 
57. Trucks, tender.................. 747 766 1,059 1,531 2,144 2,610 
58. Valve motion. ................ 640 520 49 827 1,067 1,262 
59. Washout ee Ay! Pe 623 599 815 1,283 1,871 2,211 
4 13 a 48 112 
61. Water qinenee, Ot canes el shields. 716 676 955 1,501 1,816 2,115 
ad anne sn agen ++ 580 603 750 = 1,025 y 1,609 
63. Miscellaneous—signa! appliances, 
badge plates, brakes (hand). . .. 423 325 418 691 1,101 1,273 
Total number of defects. .... . . 32,733 27,832 36,968 60,292 77,268 85,530 








. 65,940 

Wein anad bs woes 87, 96,924 101,224 100,794 96,465 100,415 
i ce ahe-s alin 8,388 7,724 10,277 16,300 20,185 24,051 
i 10 8 10 16 21 24 

544 527 688 1,200 1,490 1,725 








A driving-wheel tire that broke while an attempt was 
being made to build up the flange by fusion welding 


that extensions could not properly be granted. Sixty- 
seven were in such condition that the full’ extensions re- 
quested could not be authorized, but extensions for 
shorter periods of time were allowed. [Extensions were 
granted in 197 cases after the defects disclosed by the 
investigation had been repaired. Thirty-nine applica- 
tions were canceled for various reasons. Applications 
were granted for the full period requested in 1,900 cases. 

Under Rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives 151 specifi- 
cation cards and 3,601 alteration reports were filed, 
checked and analyzed. These reports are necessary in 
order to determine whether or not the boilers represented 
were so constructed or repaired as to render safe and 
proper service and whether the stresses were within the 
allowed limits. Corrective measures were taken with 
respect to numerous discrepancies found. Under Rules 
328 and 329 of the Rules and Instructions for Inspection 
and Testing of Locomotives other than steam 98 specifi- 
cations and 16 alteration reports were filed for locomo- 
tive units and 72 specifications and 71 alteration reports 
were filed for boilers mounted on locomotives other 
than steam. These were checked and analyzed and cor- 
rective measures taken with respect to discrepancies 
found. No formal appeal by any carrier was taken from 
the decisions of any inspection during the year. 





A broken tender-truck axle caused by the application of 
fusion welding to attach brackets to the axle to 
prevent the retaining collar of train-control 
transmission from shifting on the axle 
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The Lecomotive 


Smoke Nuisanee* 


AILROADS have been serious offenders because 

of smoke from the locomotives and at engine ter- 
minals. There was a time when general standards of 
cleanliness and neatness were such that nuisances of this 
sort were tolerated more or less as a necessary evil. 
Today, however, in most parts of the country such smoke 
is a constant source of irritation and does much to alien- 
ate the goodwill of that part of the public which is sub- 
jected to it. A number of cities, particularly the larger 
ones, have attempted to control the smoke nuisance, and 
in general with good results. 

The railroads have the reputation for making much 
of the smoke in some communities, although, as a matter 
of fact, in many instances they are among the least im- 
portant of the offenders from the standpoint of air pol- 
lution as a whole. Nevertheless, the dirt and the untidy 
appearance of many localities adjacent to engine ter- 
minals and yards, and along the right-of-way, cannot 
help but lower the morale of people living in such dis- 
tricts. Surely, also, it does not help the railroads in 
their fight to rebuild traffic and secure the goodwill of 
the public. 


Meet the Smoke Expert! 

I wondered what a typical Smoke Commissioner of a 
community which has achieved some considerable suc- 
cess in reducing the amount of smoke, might have to 
say as to how railway mechanical department officers 
and employees could co-operate to secure better results 
in the elimination of smoke, which because it is an in- 
dication of more efficient combustion, will reduce fuel 
expenses and at the same time eliminate criticism and 
condemnation on the part of the traveling public and 
the communities through which the railroad operates. 
[ put this question squarely up to the Smoke Commis- 
sioner. 

“In general,” he replied, “we have received excellent 
co-operation from the railroads. One or two roads 
have practically eliminated smoke from locomotives. At 
the other extreme, however, are some which have 
evinced little interest and apparently we shall not get 
results unless we put on the spurs.” 

“Can you cite a specific instance of such lack of in- 
terest?” I asked. 


Poor Judgment 

“Surely,” he replied. “Here, for instance, is a road 
that has a splendid reputation because of its excellent 
passenger service. Travelers on its trains are enthu- 
siastic about the comfort of the equipment, the courtesy 
of the employees and the high standards and low cost 
of the dining car service. It has well designed locomo- 
tives, with large fireboxes, so that there should be ex- 
cellent combustion with a minimum of smoke. For some 
reason, however, the officers and employees seem to be 
indifferent about the amount of smoke made by the 
locomotives ; and, as you can see from the monthly state- 
ment, the road is well down the list on the basis of smoke 
elimination performance. Apparently the assumption is 
that if the travelers inside the cars can be protected, 
nothing else matters. 


* Seventh of a series of interviews with men outside the mechanical 
department, commenting in a constructive way upon the possibilities of 
that department. 


February, 1934 





Its elimination reduces fuel 


costs by increasing efficiency of 
combustion, and also removes 
prolific source of irritation 


“As a matter of fact, however,” he continued, “it must 
not be forgotten that there are many potential customers 
alongside the railroad that suffer from the needless smoke 
and dirt and therefore can hardly be expected to patron- 
ize or boost the railroad or be very much interested in 
seeing that it gets a square deal, either from the munici- 
palities through which it operates or on the part of the 
state or federal authorities. It does seem to me that by 
co-operating with us in preventing smoke, the mechanical 
departments of the railroads can make friends for their 
roads and help to build up the traffic.” 


Induction Tubes and Ring Blowers 


“Are there any mechanical contrivances which will 
automatically assist in reducing the amount of smoke?” 
I asked. 

“Quite decidedly so,” replied the Smoke Commissioner. 
“Interestingly enough, some of these devices are stand- 
ard on some of the roads and are taken as a matter 
of course, while others lean back in a critical way, 
claiming that the devices are no good, and more or less 
of a nuisance. Take the matter of air induction tubes 
in fireboxes, for instance. It is not a very expensive 
job to install them and yet these tubes are a large factor 
in increasing the efficiency of combustion. Undoubtedly 
they will pay for themselves on this basis in a reason- 
ably short time, and at the same time will go a long way 
toward eliminating smoke. 

“Then there are the ring blowers, in place of the 
ordinary blower pipes in the front end. These make it 
possible to distribute the draft through the stack to better 
advantage, this in turn causing a better distribution of 
the air in the firebox, again improving the efficiency of 
combustion. The ring blower has another decided ad- 
vantage. We have had many complaints because of 
the noise where ordinary draft pipes are used. This is 
greatly reduced and dampened by using ring blowers. 
Here, again, the blowers are not very expensive, should 
appeal to the managements from an engineering point 
of view, and undoubtedly, in addition to doing away 
with sources of irritation to the public, will pay for them- 
selves in a reasonable time because of improved combus- 
tion.” 


Firing Up Locomotives 

“How about smoke from the enginehouses ?” I asked. 

“The worst part of this smoke,” replied the Smoke 
Commissioner, “is, of course, caused by the firing up 
processes. You must expect smoke—and plenty of black 
smoke—if you use oil saturated waste or oil in any form 
to start the fires. Many roads have greatly reduced the 
amount of smoke in the enginehouses by using dry 
wood for firing up purposes; mind you, I do not say 
wood, but dry wood. Sufficient coal is first placed 
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in the firebox to insure a good fire until the engine gets 
well out of the house. A shallow depression, deepening 
toward the middle, is formed in this coal bed and this 
is filled with dry wood. It does take a little more time 
to build the fire in this way, but it is time well spent 
because of the greater cleanliness in and about the en- 
ginehouse. Incidentally, little difficulty is found on 
most roads in gathering up a sufficient amount of wood 
for this purpose at low cost.” 


Stimulating Interest 


“What other things would you suggest to help se- 
cure an improvement ?” 

“Obviously,” replied the Smoke Commissioner, “we 
cannot expect to make any real and substantial im- 
provement without first getting the men in the engine- 
houses and on the locomotives interested in the problem 
and thoroughly informed as to how to do their work in 
such a way as to reduce and eliminate the smoke. One 
road in our district, for instance, has a minimum of the 
mechanical contrivances I have mentioned, but the en- 
gine crews are intensely interested in the records that 
they are making, with the result that excellent per- 
formance is secured. Informal smoke meetings are 
held monthly at the terminal. 

“It is, of course, our practice,” he continued, “when we 
make a smoke reading and find a bad condition, to report 
immediately to the railroad concerned the number of the 
engine and the time that the reading was taken. If it is 
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at all possible, our representative, when he takes the 
reading and sees that conditions are bad, will board 
the engine and try to explain to the crew how better 
results may be secured. At any rate, when a poor smoke 
reading is reported, it is the practice on some of the 
more interested roads to call the crew in and ask for 
an explanation. In some instances the brotherhoods, in 
order to protect their members, have been quite helpful 
in stimulating interest and encouraging the men to im- 
prove their practices.” 

“Can you induce a competitive spirit?” I asked. 

“Yes,” replied the Smoke Commissioner. “Because of 
a certain amount of friendly rivalry among some of 
the roads in our district, we are never quite sure as to 
exactly what the order of performance of the better 
roads will be on the monthly report. The only difficulty 
is that thus far we have been unable to stimulate all 
of the roads to this spirit of competition, and the tail- 
enders on the list have more or less consistently held 
that position for quite some time. 

“On the other hand,” continued the Commissioner, ‘“‘it 
is significant that the combined record of all of the 
roads for the month of December last is by far the best 
that has ever been reported. For this reason I hope you 
will not think I have been too critical in my suggestions. 
It does indicate that all of the roads have co-operated 
to a greater or less extent and we are proud of the record 
that they have made. This, in turn, helps us to secure 
a greater amount of co-operation from the industrial 
plants in our district.” 


Counterbalaneing* 


N modern locomotive designing the proper counter- 

balancing of the rotating and reciprocating parts de- 
serves close attention. Methods used up to a few years 
ago are inexact and allow high unbalanced inertia forces 
with destructive effect on the track. In Europe the civil 
engineers of the railroads require all possible protection 
for the permanent way and as a result correct balancing 
of locomotives has been common practice. In recent 
years some locomotive engineers in this country have 
adopted methods of cross-balancing which have reduced 
the unbalanced inertia forces and have thus cut down the 
dynamic augment of wheel loads produced by these 
forces. However, the great majority of locomotives de- 
signed ten years or more ago are balanced for static con- 
ditions only. In these locomotives the main axle load 
on the track may be increased and decreased by 20,000 
pounds or more during each revolution. Little argument 
should be needed to show the desirability of avoiding 
the large and unnecessary stresses thus imposed on the 
track. 

Acceptance of this unnecessary dynamic augment in 
the axle load cannot be excused on the grounds of sim- 
plification of design. The great reduction in track 
stresses secured by elimination of unnecessary dynamic 
augment requires only that the counterbalance be set a 
few degrees off the center line of the crank. The neces- 
sary increase in weight of the counterbalance is small. 

*A paper orga before the annual meeting of the American Society 


of Mechanical Engineers, December 5, 1933. Contributed by the Railroad 
Division. 
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By Lawford H. Fry 


A systematic method of ana- 
lyzing the dynamic effects of 
rotating weights and of cross- 
balancing—The author points 
out the need for complete and 
accurate analysis, particularly 
where dynamic augment must 
be kept within rigid limits 


Some refinements are necessary in weighing the wheels 
to see that they are correctly balanced. These, how- 
ever, should present no real difficulty with adequate me- 
chanical engineering talent and proper shop management. 

It is occasionally argued that it is unnecessary to con- 
sider cross-balancing for certain types of locomotives be- 
cause the wheel centers are too small to take all of the 
balance desired. This excuse is not valid. It is shown 
later that even with less than complete balance a shift 
of the center of gravity of the balance by about seven de- 
grees may reduce the dynamic augment on the main axle 
by over 10,000 Ib. The possibility of this reduction 
should not be neglected. 

It is not easy to see why American civil and me- 
chanical railway engineers have neglected for so long the 


February, 1934 





























proper balancing of locomotives. Probably one reason 





“d | for this neglect has been the lack of a simple method for 
r analyzing the inertia forces and presenting the facts. The 
ce present paper attempts to fill this gap. It offers a com- 


1e plete and accurate method for analyzing the inertia effects 
of the rotating parts of a locomotive engine. The method 
in serves a double purpose. In the first place, it shows 
al exactly what unbalanced inertia forces are developed 
by a given locomotive. In the second place, it enables a 
designer to arrange the counterbalance of a locomotive 
so as to secure the best possible results for any given 
f conditions. 
f ; The paper describes in detail all of the computations 
0 to be carried out and keeps the mathematics down to the 
" ; inescapable minimum. The final results are presented in 
simple form so that they may be readily understood by 
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Vy By 
i] ‘ executives too busy to unravel the usual intricacies of 
§ 4 cross-balancing. 
d 4 [It is believed that general use of this method will ac- 
j celerate the progress in improved balancing that has 
t begun in the last few years. The present interest in the 
e 4 reduction of track stresses by proper balancing is directly 
1 traceable to the track stress measurements begun in 1913 
1 by Prof. A. N. Talbot for the American Railway En- 
. i gineering Association. C. T. Ripley of the Atchison, 
1 : Topeka and Santa Fe co-operated with Prof. Talbot in 
1 this work and was much impressed by advantages to be 
e gained by designing locomotives to reduce track stresses. 
1 [Improved distribution of weight and elimination of flange- 


less tires were tried and found to be efficacious. Prof.Tal- 
bot’s tests also showed the large unnecessary stresses 
were due to imperfect balancing of locomotives. In 
1924 Mr. Ripley arranged for the cross-balancing of a 
large Santa Fe type locomotive and the writer worked 
with Mr. Ripley on the preliminary computations of the 
balance for this engine. In 1926 Mr. Ripley reported to 
the American Railway Association, Mechanical Division, 
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that the experimental locomotive gave.a satisfactory re- 
duction in track stresses. On this foundation a consider- 
able amount of improvement in locomotive balancing has 
been built. In 1930 the Committee on Locomotive Con- 
struction reported to the American Railway Association, 
Mechanical Division, a proposed method for dynamic or 
cross-balancing and in 1932 the Committee’s method was 
adopted by the Association as Recommended Practice. 

The present paper starts with the American Railway 
Association method of computation and modifies and ex- 
tends this. In addition a method is provided for a com- 
plete analysis of the inertia forces of an existing locomo- 
tive. Special attention is called to the method of pre- 
senting the results of this analysis. Although entirely 
accurate, the results are presented in very simple form. 


Systematic Method of Counterbalance Analysis 


In each pair of wheels all of the inertia forces of the 
rotating parts and of the counterbalances are combined 
so that they are completely represented by two equivalent 
weights in each wheel. These weights act in the plane of 
rotation of the center of gravity of the counterbalance. 
In this plane one equivalent weight acts along the wheel 
diameter through the crank pin and the other perpen- 
dicular to this diameter. When this pair of representa- 
tive equivalent weights is set down for each wheel, as 
shown in Fig. 2, the exact conditions of balance of the 
locomotive can be seen very readily. The equivalent 
weight acting along the crank diameter represents, in 
each wheel, the over-balance or under-balance acting to 
balance or to reinforce the inertia forces of the recipro- 
cating parts. The equivalent weight acting at right 
angles to the crank is a parasitic effect due to 
incomplete cross-balancing. The resultant of the 
two equivalent weights at right angles to each other, 
shown by broken lines in Fig. 2, determines the maxi- 
mum value of the dynamic augment. If the parasitic 
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and resultant equivalent weights in counterbalance planes of main wheels representing combined effect of all rotating parts, including counterbalances. 
Fig. 1—Analysis of inertia effects in main wheels 





February, 1934 





Railway Mechanical Engineer 43 





effect is large enough to produce an undesirably large in- 
crease in the dynamic augment, it can be reduced by 
cross-balancing. 

With this as introduction, the method proposed by the 
author will be considered in more detail. The method is 
described by using it to analyze the inertia forces set up 
by the rotating parts of an existing 4-8-2 type of locomo- 
tive. This engine which has been in satisfactory service 
for about six years has the main pair of driving wheels 
partially cross-balanced. The locomotive is of the 4-8-4 
type with dimensions as follows: 


Cylinders: 
PER ES FTE IE ETE CORTE CERT ETE ee 30 in 
Ge eR Tn oe WS eG acu k Sia WG lee bOE Sa al AWS RE CREWE 30 in 
SEE EERO LE OE COTO LE OE EOC 73 in 
Weight: 
EE EE ESTEE EEE CORE TT ET 66,500 Ib. 
Second pair of drivers (main axle)..........ccccceccecces 70,500 Ib. 
IN i a oa 8 5. 4.Gibinicnie 4160.0 0-46 cia teba.e etre elses 66,500 Ib. 
a OS See reer ee ere er ere eer eet Ce rey 66,500 Ib. 
en ce a cnt 5a aos ab ma ewe ke Wibpeidla bee 270,000 Ib. 
i la ES a Ae ERE EY an pared Pe pen ne St an 420,000 Ib. 


When the original design of the locomotive was under 
consideration it was stipulated that at diameter speed, 
that is at 73 miles per hour, the combined static and 
dynamic rail load of any axle should not exceed 
75,000 Ib. 

This is a highly intelligent method of setting the limits 
After each static 


to be worked to in counterbalancing. 
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the present more accurate analysis takes into account 
the fact that the center of gravity of the eccentric cranks 
does not fall on the main crank radius. In the second 
place, the position of the counterbalance to give correct 
cross-balance for the rotating parts was determined and 
the over-balance for the reciprocating parts was then 
added without changing the position of the counter- 
balance. 

The difference between the result aimed at and that 
obtained is not large, but is sufficient to show that any 
counterbalance scheme should be accurately analyzed be- 
fore the locomotive design is accepted as satisfactory. 

All computations necessary for an accurate analysis of 
the system of rotating parts are described in detail in the 
Appendix.* A step by step method is used so that those 
who carry out such computations infrequently may be 
able to follow the reasoning involved. 

Before considering the application of the method to the 
example, a word of explanation of the term “equivalent 
weight” is in order. This term has been introduced to 
simplify the mathematics and to avoid the necessity for 
introducing the speed of the locomotive. Instead of cal- 
culating with “masses” or with “centrifugal forces”, the 
“equivalent weights” are used. The inertia effect of each 
rotating mass is represented by its equivalent weight. 
Equivalent weight is defined as the weight of that mass 
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Fig. 2—Component and resultant equivalent weights representing unbalanced inertia forces 


axle load has been established, the difference between 
this static load and the permissible maximum of 75,000 Ib. 
is the maximum allowable dynamic augment permitted 
for the axle in question. From this can be computed 
the amount of over-balance which may be put into each 
wheel to balance the reciprocating parts. 

The locomotive under consideration had the main 
wheels partially cross-balanced. The analysis which fol- 
lows shows that the final results in this pair of wheels 
differed somewhat from that aimed at. The deviation is 
due to two causes. In the first place, the eccentric cranks 
were assumed to be concentrated at the crank pin, while 
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which, rotating at crank radius about the axis of the 
axle, produces the same centrifugal force as the mass 
represented. The equivalent weight is assumed to act 
radially through the center of gravity of the mass it re- 
places. 

If their positions, directions and magnitudes are taken 
into account, the various equivalent weights can be re- 
solved and combined just as though they were forces. 
They, of course, represent forces which are proportional 
to their magnitudes and to the square of the speed of 





* The Appendix will be printed in the next issue.—Editor. 
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rotation of the wheel. To speak mathematically, they 
are vector quantities. 

\Ve now consider the processes by which, in each pair 
of wheels, the inertia effects of all rotating parts, in- 
cluding the counterbalances, are resolved into and repre- 
sented by two pairs of equivalent weights. One pair acts 
in each wheel in the plane of rotation of the center of 
vravity of the counterbalance. In each of the counter- 
balance planes, one equivalent weight of the pair acts 
along the diameter through the crank pin with the other 
weight of the pair acting at right angles to this diameter. 


Unsymmetrical Effect of the Eccentric Crank 

The main pair of wheels is taken as an example. 
Weights and positions of the rotating masses are as- 
sumed to be as given in the Appendix. Steps in the 
analysis are illustrated in Fig. 1. First, by the method 
of Section I of the Appendix, all rotating parts in one 
wheel, except eccentric cranks and counterbalance are 
replaced by a single equivalent weight of 2,490 lb. acting 
in a plane 71.3 in. from the central plane of the counter- 
balance in the opposite wheel. See Fig. 1(a). The dis- 
tance between the central counterbalance planes is 62 in. 
This resultant equivalent weight of 2,490 lb. must be re- 
solved into two components, one in each counterbalance 
plane, as described in Section II of the Appendix. When 
this is done for both wheels of the pair, each wheel has 
an equivalent weight of 2,870 Ib. acting along the crank 
radius, and an equivalent weight of 380 Ib. at right angles 
to the crank, as shown in Fig. 1(b). The inertia effect 
of the eccentric cranks must now be similarly resolved 
into two equivalent weights in each counterbalance plane. 
The method of computation is described in Section IIT of 
the Appendix. The results are shown in Fig. 1(c), to- 
gether with the component equivalent weights already 
found for the other rotating parts. In the left main 
wheel the inertia effect of the eccentric cranks is repre- 
sented by two equivalent weights. One weight of 156 Ib. 
acts along the crank radius. The other of 17 lb. acts 
along the radius 90 deg. ahead of the crank. In the right 
wheel, the components for the eccentric cranks are 138 


lb. along the crank radius and 73 Ib. at 90 deg. ahead of. 


the crank. Owing to the position of the eccentric cranks, 
their effect is not symmetrical in the two wheels of the 
pair.f 

Combining the components of eccentric cranks and 
other rotating parts, the result is set down as in Fig. 
l(c) and to this, the inertia effect of the counterbalance 
as determined below is added. The locomotive under 
analysis had in each main wheel a counterbalance with 
an equivalent weight of 3,170 lb. with its center of grav- 
ity set in each wheel 8 deg. behind the crank diameter. 
See Fig. 1(d). This can be resolved into two com- 
ponents at right angles to each other, as shown in Fig. 
l(e). The detailed method for this resolution of the 
counterbalance effect into two component equivalent 
weights is given in Section VII of the Appendix. These 
components are an equivalent weight of 3,140 lb. along 
the crank diameter opposite the main pin and another 
equivalent weight of 441 Ib. 90 deg. behind the first. 

It is now only a matter of simple subtraction to ar- 
tive at the final result of Fig. 1(f). The unbalanced 
inertia effect of all rotating parts including eccentric 
cranks and counterbalance in the left counterbalance 
plane is represented by an equivalent weight of 114 Ib. 
along the crank diameter opposite the main pin and 78 
lb. at 90 deg. back of this. In the right hand counter- 
balance plane the unbalanced inertia effects are repre- 

+ The author is indebted to C. H. Bilty, mechanical engineer, Chicago. 
Milwaukee, St. Paul & Pacific, for calling attention to the desirability of 


considering the eccentric cranks separately from the other revolving parts 
on the crank pin. 
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sented by an equivalent weight of 132 lb. opposite the 
right-hand crank pin and an equivalent weight of 12 Ib. 
acting 90 deg. back of this. 

Fig. 1(f) gives a complete representation of the un- 
balanced inertia forces in the main wheels. All rotating 
parts including eccentric cranks and counterbalances are 
covered. In each counterbalance plane there are two 
component equivalent weights at right’ angles to each 
other. These can be combined into a single resultant as 
shown. 

The main pair of wheels being disposed of, the other 
coupled wheels must be dealt with in the same way. It is 
convenient to use a blank form similar to Fig. 1 for set- 
ting down the various steps in the calculation, omitting 
details which pertain only to the main wheels. Details 
of the computations are not given here, but the final re- 
sults for the four pairs of main and coupled wheels are 
shown in Fig. 2. Except in the case of the main pair of 
wheels, the right and left hand wheels on each axle have 
the same equivalent weights and therefore only one 
wheel of each pair is shown. The lack of symmetry in 
the main wheels is due, as explained above, to the posi- 
tion of the eccentric cranks. 

It is important to use a form similar to that of Fig. 2 
for showing the results obtained, as this gives complete 
information regarding the unbalanced inertia forces in 
the simplest possible form. The information thus given 
puts the locomotive designer in a position to give critical 
consideration to the balance system which has been ap- 
plied or which is proposed for application. 

The balancing of the locomotive under consideration 
will now be reviewed. Two points are of major impor- 
tance, the dynamic augment and the amount of balance 
provided for the reciprocating parts. 


Dynamic Augment 


The force producing dynamic augment in each wheel is 
proportional to the resultant equivalent weight shown for 
that wheel in Fig. 2. This force is computed from the 
resultant equivalent weight by the usual formula for cen- 
trifugal force: 


F = 0.0000284 W R n? 
where F = force in pounds 
= equivalent weight in pounds 
R=crank radius in inches 
n= revolutions per minute 


At diameter speed the wheels make 336 r.p.m. At 
this speed the centrifugal force is: 


F=3.2 R W 


For the locomotive under consideration, which has a 
crank radius of 15 in., this equation takes the form 


F=48 W 


That is, the maximum dynamic augment in each wheel is 
48 times the resultant equivalent weight in that wheel. 
Values corresponding to this are shown in line 2 of the 
tabulation in Fig. 2 for all of the wheels. The values 
here are the maximum values of the force which alter- 
nately increases and decreases the wheel load on the rail 
during each revolution. The maximum increase, or 
maximum dynamic augment, occurs in that position of 
the wheel in which the resultant equivalent weight is 
directed vertically downward. It is evident that the 
maximum values for right and left hand wheels on one 
axle do not occur at the same time. Consequently, the 
maximum increase in axle load is not the sum of the 
maximum increases in the two wheels. Section V of 
the Appendix gives a method for determining the maxi- 
mum axle load and the corresponding position of the 
wheels when the resultant equivalent weights in the two 
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wheels are different and are set at any angle. If the 
resultant equivalent weights are the same in both wheels 
of a pair and act at 90 deg. apart, the maximum axle 
load occurs when the resultants in both wheels are di- 
rected downwards at an angle of 45 deg. from the ver- 
tical. The maximum dynamic augment for the axle is 
then 1.414 times the maximum for each wheel. In the 
locomotive under consideration this is the case for all of 
the coupled wheels except the main pair. 

In the main pair of wheels, the planes through the re- 
sultant weights and the axis of the axle stand at an angle 
of 119 deg. 15 min. and the resultants have the values of 
138 Ib. in the left and 132.5 lb. in the right wheel. By 
applying the method of Section V of the Appendix, it is 
found that the equivalent weight producing the maxi- 
mum axle load is 137 lb. This does not differ greatly 
from the individual resultants in the wheels. 

It should be noted that the relation between maximum 
axle load and maximum wheel load depends on the angle 
between the wheel resultants. The extreme cases are (1) 
with zero angle betwen the resultants the increase in axle 
load is twice the wheel load, and (2) with 180 deg. be- 
tween the resultants the increase in axle load is zero. 

If the angle between the resultants is large, so that the 
increase in axle load is small, it will probably be de- 
sirable to consider the increase in wheel load as the limit- 
ing factor rather than the increase in axle load. The 
axle load measures the influence of the locomotive on a 
track unit such as a bridge, while the wheel load deter- 
mines the influence on an individual rail. 


Overbalance for Reciprocation Parts 


Returning to a consideration of Fig. 2: Line 3 shows 
the maximum dynamic augment per axle at diameter 
speed and line 4 shows the static axle load. Line 5, the 
sum of the two preceding lines, gives the maximum com- 
bined static and dynamic axle load at diameter speed. It 
was intended when designing the locomotive that this 
combined axle load should not exceed 75,000 Ib. This 
limit is observed in the front and back wheel pairs, but 
is slightly exceeded in the main and third pairs of wheels. 
If an analysis had been made in this form before the loco- 
motive had been built, it would have been a simple matter 


_ to determine the weight and position of counterbalances 


which would keep to the desired axle load. 

The general method is described in Section VI of the 
Appendix. In the main axle, the maximum dynamic 
augment permissible is 75,000—70,500 = 4,500 Ib. This 
corresponds to an equivalent weight of 94 Ib. on the 
axle. If the resultants in the wheels are equal and act 
at 90 deg. apart, the value of each will be 66.3 Ib.* As- 
sume then that each of the main wheels is to be balanced 
so that the resultant producing dynamic augment in the 
wheel is 66 lb. It is desirable to eliminate any parasitic 
effect and to have the full weight of this resultant acting 
opposite the crank pin so as to be available for balance 
of the reciprocating parts. 

In the left main wheel, the rotating parts are repre- 
sented as shown in Fig. 3(a) by equivalent weights of 
3,026 Ib. along the crank diameter and 363 Ib. acting 90 
deg. back of this. To produce the desired balance, the 
components of the counterbalance must be 363 Ib. oppos- 
ing the same weight at right angles to the crank, and 
3,026 + 66 = 3,092 Ib. opposite the pin as shown in 
Fig. 3(b). These components when combined as in Fig. 
3(c) show that the counterbalance itself must have an 
equivalent weight of 3,113 lb. with its center of gravity 
set 6 deg. 42 min. back of the crank. diameter. Com- 
paring this with the counterbalance as applied, it is seen 





* 04 -- 1.414 = 66.3. 








that by reducing the equivalent weight from 3,140 Ib. | 
to 3,113 lb. and changing the angle from 8 deg. to 6 deg. 9 


42 min., the unbalanced resultant equivalent weight is 
reduced from 138 to 66 lb. with a reduction of 3,350 lb. 
in the dynamic augment of the wheel at diameter speed. 


This illustration shows that when the present method 
is used to resolve the inertia effects into two equivalent 


weights in each wheel, it is a very simple matter to de- 
termine the balance required to meet any desired con- 
ditions. 


By applying the same method to the right hand main | 
wheel, it is found that for complete balance except for an J 
over-balance of 66 lb. opposite the pin, the counter- § 
balance must have an equivalent weight of 3,107 lb. set J 


8 deg. 23 min. off the diameter. The difference between 
the counterbalance found for the right and left hand 
main wheels is not large. It is desirable for practical 
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(a) Equivalent weights representing rotating parts to be balanced in left 
main wheel. (b) Component equivalent weights representing rotating parts 
and desired counterbalance. (c) Components and resultant equivalent 
weight giving counterbalance desired. 


Fig. 3—Determination of counterbalance to give complete 
cross-balance and desired over-balance of 66 lb. 


reasons of manufacture to make both wheels the same. 
A satisfactory balance can be obtained by giving the ac- 
tual counterbalance in both wheels an equivalent weight 
of 3,110 Ib. set at an angle of 7 deg. 30 min. off the 
diameter. This weight and angle are obtained by aver- 
aging the values found as above for the right and left 
hand wheels. With this counterbalance the left wheel 
will have an over-balance of 56 lb. and a resultant of 71 
lb., while the right wheel will have an over-balance of 
74 lb. and a resultant of 87 Ib. The left wheel is slightly 
under and the right wheel slightly over-balanced, but the 
difference is not serious. 

In addition to the main pair of wheels, it will be seen 
from Fig. 2 that the third pair also exceeds the pro- 
posed limit of 75,000 Ib. for combined static and dynamic 
load. The dynamic augment exceeds the estimated fig- 
ure by 1,450 Ib. because the wheels were not cross- 
balanced. Cross-balancing would have involved changing 
the equivalent weight of the counterbalance from 1,130 to 
1,133 and moving its center of gravity 4 deg. 30 min. 
away from the crank diameter. This would eliminate the 
parasitic effect of 89 lb., leaving the over-balance the 
same, 117 lb., and reducing the resultant producing dy- 
namic augment from 147 to 117 lb. This reduction of 
20 per cent in the dynamic augment is well worth con- 
sidering if the locomotive is being built to a closely re- 
stricted weight. 

In the fourth pair of wheels, the desired over-balance 


February, 1934 















Oppo: 
whicl 
Thes 
elimi! 
lent 1 
Ib., tl 


enou 
As 

] yaTas 

amotl 

redu 

will 

] usti 


Bi 
atio! 
whe 
amo 
whe 
rota 
le ICO 
cral 

sun 
wel 
exa 
tha 
126 
unt 
me: 
equ 
cra 
po! 
rig 
po! 
an 
ing 
rec 
fre 
lb. 


m1 


Ro 


































—rhot oO 













ib. | 


deg. 


t is 
) Ib. 
eed. § 


hod 


eT 3 25, 


& 


lent & 

de- 

‘On- 
re 


ain ie 
“an & 
ter- & 
set 
een Fe 
and & 
ical 


: 

d 
Ra 
= 
hes 
aa 
Ee 
A, 
a 
Bua 
ka 


bef 3 
: 


4 


gees 
ml, 


left 
arts 
lent 


Laas 8 


ROBES eC, PR 
BAe eae iat ean Ta LEE 


ete 


peat deat 5s 2 
oe tere | eae 


UC- 
hte 
he & 
Y- 
aft 




















pposite the crank pin is 116 lb. The parasitic effect 
which could be eliminated by cross-balancing, is 34 Ib. 
These produce a resultant of 121 lb. Cross-balancing by 


eliminating the parasitic 34 lb. would reduce the equiva- 
lent weight producing dynamic augment from 121 to 116 


lb., that is by only 4.1 per cent. The reduction is hardly 
enough to be worth while. | 

\s a general rule, it may be noted that unless the 
parasitic effect to be eliminated by cross-balancing 
amounts to more than 30 per cent of the over-balance the 
reduction in the resultant produced by cross-balancing 
will not be more than 4.5 per cent, and therefore hardly 
justifies the additional complication. 


Cross-Balancing with Small Wheels 


Before leaving the balance of rotating parts, consider- 
ation must be given to the desirability of cross-balancing 
when the wheel centers are too small to allow the full 
amount of balance to be applied. Assume that in a main 
wheel the component equivalent weights representing the 
rotating parts are as found for the left main wheel of the 
locomotive already examined, that is 3,026 lb. along the 
crank radius and 363 lb. at right angles to this. As- 
sume also that the wheel design limits the equivalent 
weight of the counterbalance to 2,900 Ib. If this is put 
exactly opposite the pin as in Fig. 4(a), it is obvious 
that the unbalanced components will be as in Fig. 4(b), 
126 lb. along the crank and 363 Ib. at 90 deg., giving an 
unbalanced component of 384 Ib. producing dynamic aug- 
ment. This can be reduced materially by shifting the 
equivalent weight of 2,900 lb. 7 deg. 12 min. off the 
crank diameter. As shown in Fig. 4(c) this gives com- 
ponents of 2,877 pounds opposite the pin and 363 lb. at 
right angles to this. The position is chosen so the com- 
ponent at right angles to the crank diameter is just equal 
and opposite to the component of the rotating parts act- 
ing at right angles to the crank. The simple calculation 
required to determine the other component is obvious 
from Fig. 4(c).. The components being 363 and 2,877 
lb., the tangent of the angle at which the counterbalance 
must be set at 363 ~ 2,877 = 0.1265, which is the tan- 
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(a) Component equivalent weights with insufficient counterbalance placed 
opposite crank pin. (b) Component and resultant equivalent weights 
representing unbalanced inertia forces of arrangement (a). (c) Position 
ot insufficient counterbalance to give least possible unbalanced inertia 
forces. (d) Net equivalent weight representing unbalanced inertia force 
resulting from arrangment (c). 


Fig. 4—Incorrect and correct positions for insufficient 
counterbalance 
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gent of 7 deg. 12 min. Combination of the four com- 
ponents in Fig. 4(c) shows that the net unbalanced 
equivalent weight is 149 lb., as in Fig. 4(d), instead of 
384 lb. when the counterbalance was directly opposite 
the pin as in Fig. 4(a). This large reduction in the un- 
balanced force producing dynamic augment makes cross- 
balancing well worth while even though full balancing 
is not possible. 

Consideration must now be given to the over-balance 
provided for the reciprocating parts. Fig. 2 shows that 
the over-balance amounts to 465 Ib. on the left and 483 
lb. on the right hand side. The locomotive under con- 
sideration had reciprocating parts weighing 2,241 Ib. on 
each side of the engine. Approximately 80 per cent of 
the weight of the reciprocating parts is unbalanced. This 
is very much more than the 50 per cent set up by the 
American Railway Association as recommended prac- 
tice. In spite of this, the locomotive rides satisfactorily. 

The fact is that the A. R. A. practice needs further 
consideration. In the first place, there is no logical rea- 
son for specifying the over-balance as a percentage of the 
weight of the reciprocating parts. The proper course is 
to consider the unbalanced weight in comparison with 
the total weight of the locomotive. The unbalanced por- 
tion of the reciprocating parts tends to shake the locomo- 
tive. This shaking is resisted by the inertia of the loco- 
motive as a whole. Consequently the stability of the loco- 
motive is determined by the relation of the mass of the 
whole locomotive to the mass of the unbalanced parts. 
This principle was stated by George R, Henderson over 
twenty-five years ago, but has not received the recog- 
nition it deserved. 

Henderson suggested that one four-hundredth of the 
weight of the locomotive might remain unbalanced on 
each side. That would be 2.50 Ib. unbalanced per 1,000 
Ib. of locomotive weight. The 4-8-4 type locomotive 
analyzed has 4.2 lb. unbalanced per 1,000 Ib. Other loco- 
motives analyzed in the same way show unbalanced 
weights of 5.4 Ib. per 1,000 for a 2-8-4 type and 3.8 lb. per 
1,000 for a 4-6-4 type. All are reported to ride satis- 
factorily. 

The conclusion to be drawn is that if the rotating parts 
are properly balanced, it is only necessary to balance a 
comparatively small portion of the reciprocating parts. 

Further study of results obtained in practice is desir- 
able, but if the reports of such results are to have any 
value they must be based on an accurate analysis of the 
balance similar to that which has been described. 

To complete this examination of the inertia forces it is 
necessary to take into account the fact that the inertia 
forces of the reciprocating parts act in the vertical plane 
through the center of the main rod while the inertia 
force of the over-balance acts in the central plane of the 
counterbalance. This difference in plane can usually be 
neglected. Its effect is to tend to turn the locomotive 
about a vertical axis. This tendency will have no per- 
ceptible effect on a long modern locomotive. In adjust- 
ing the over-balance to offset the inertia forces of the 
reciprocating parts, it is only necessary to consider the 
longitudinal forces. The couple about the vertical axis 
due to the difference between the planes of action can 
be neglected. Cross-balance is therefore not necessary 
for the over-balance for the reciprocating parts. 

In conclusion, the author repeats what he has said 
before in addressing the society. It is important for rail- 
road engineers to adopt an accurate method for analyzing 
the balance of a locomotive. It is also highly important 
that the results obtained by the analysis be stated in a 
simple manner free from involved mathematics. If this 
is done, the advantages of proper balancing methods will 
be self-evident and improvements will follow. 
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Stresses in 


Welded Structures* 


HE science of structures is concerned with the 

economic distribution of elastic material to connect 
a load to its reactions over a reasonable length of time. 
Intimately associated with this broad subject are the 
various methods used to join the component members of 
the structure. 

Any structure built of pieces must necessarily act as 
a whole under its applied loads. Joint efficiencies, there- 
fore, determine the action of the structure. As the unit 
stresses are raised, high joint efficiencies become more 
and more important. As the loading cycle becomes 
more and more frequent, homogeneous joints become 
imperative. 

Properly welded joints are more nearly homogeneous 
than any other type of connection between two pieces 
of material. Homogeneous joints are eminently de- 
sirable since they particularly affect the rigidity and 
fatigue performance of the structure. 

Consider the two methods of supporting a load over 
a span. as exemplified in Fig. 1. The usual truss and 
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Fig. 1 


abutment arrangement is essentially a three-piece struc- 
ture, connected by pin joints. The rigid frame bridge is 
a one-piece structure in which the transition from hori- 
zontal to vertical members is distinguished by the fact 
that this apparent joint can transmit bending moments. 
In the one-piece rigid frame bridge, the bending moments 
are distributed uniformly over the entire structure. The 
vertical and horizontal members interact to redistribute 
the bending moments. When, as in this case, adjacent 
members interact through a rigid junction, the redistri- 
bution of bending moments may effect an economy of 
material running as high as 30 per cent. Considered 
broadly, the type of joint at the knee of the one-piece 
rigid frame bridge is the joint inherent in a properly 
welded design. 

Two plates can be welded together so that the joints, 
as such, vanish. A homogeneous joint, or transition 





* Abstract of paper presented at the annual meeting, American Society 
of Mechanical Engineers, New York, N. Y., December 6, 1933. 
Vice-president in charge of engineering, Lukenweld, Inc., Division of 
Lukens Steel] Company, Coatesville, Pa. 


By Everett Chapman; 


A discussion of the relation of 
welded joints to the structure; 
the value and importance of 
properly welded joints and 
some of the results of improp- 
er welding 


between two pieces of material, is a joint whose elastic 
behavior cannot be distinguished from that of the same 
configuration cut from a single piece of material. In 
the unattainable ideal, the maximum stress would have 
the same value as the average stress. The fact that 
this ideal can be closely approached in welded points 
has two implications for the structural designer. 

First, as has been mentioned, is the fact that -con- 
tinuity can be taken into consideration in the design 
of gross structures such as bridges and buildings in 
which the moment of inertia of each member is much 
less than the corresponding constant for the whole 
structure. Welded design is eminently adapted to the 
curvilinear structures which result when continuity of 
elastic action is considered in the design. The second 
implication is that the behavior of the properly welded 
structure, under impact and fatigue load, is similar to 
that of a jointless structure as far as service life is 
concerned. The entire structure’s resistance to severe 
loading conditions represents the thoroughly consoli- 
dated resistance of its components. 


Homogeneous Welded Joints 


A homogeneous joint has two characteristics. First, 
the material comprising the joint must have uniform 
physical properties from point to point; it must not have 
been damaged in any respect by the fabricating process, 
Second, the distribution of stress throughout the joint, 
from point to point, should be of maximum uniformity. 

With a homogeneous joint of the desired characteris- 
tics, the two members are joined in such a manner that 
neither the elastic action nor the plastic action of the 
composite is distinguishable from the action of a single 
piece. 

Three factors control the two desired characteristics 
of the homogeneous welded joint. 

First, the parent metal is damaged by the extreme 
heat of the welding operation. Fig. 2 shows the transi- 
tion zone between weld metal and 0.40 per cent carbon 
base metal. The large grain size is indicative of the 
high temperature to which the parent metal has been 
raised by the heat of the arc. The metallic heat path 
to the body of cold parent metal forms an excellent 
thermal sink, and the resulting rapid heat flow away 
from the weld thoroughly quenches the heated zones 
around the weld. The net result is a zone of highly 
overheated and quenched material adjacent to the weld. 
The severity of damage in this zone is a particular func- 
tion of the carbon content of the parent metal, or more 
generally, a function of the air-hardening ability of 
the steel. This damaged zone, whatever its extent. 
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represents a discontinuity in physical properties, since 
the large, overheated grain is decidedly weak in re- 
sistance to fatigue and impact. In addition, the hardened 
micro-constituents, due to the quenching action, are very 
strong, but they lack the ductility necessary to compen- 
sate for the thermal stresses to which the piece is 
subjected in the welding operation. The joint may 
crack through the damaged zones during fabrication. 
This phenomenon may be carried over into the service 
behavior of the structure if the damage is not corrected. 

Second of the factors controlling the production of 
homogeneous welded joints is the design of the joint 
itself. It is the rule rather than the exception that 
stress concentrations of a very severe nature may exist 
in the joint. Fig. 3 shows the heterogeneous stress 





ee ee Big, 3 


condition which exists in an improperly designed welded 
joint. -This photo-elastic study represents a loaded butt 
joint between two pieces of metal of equal thickness. 
The two welds, deposited from each side, did not meet 
at the center. The unfused portion forms an internal 
boundary which produces an extreme variation in stress 
over the joint, At the end of this crack, the stresses are 
very high. In addition, intermediate high stresses exist 
at the ends of the reinforcements which are usually, 
and vainly, applied in order to strengthen this type of 
joint. Such reinforcements are effective only under 
static load. But under impact or fatigue loads, the 
changes in contour at the ends of the reinforcements 
introduce additional stress maximums. 

Third of the factors influencing the production of 
homogeneous welded joints is the -élement of residual 
stress introduced in the structure through contraction 
of cooling weld metal. Little is known of the direction 
or magnitude of these thermal stresses. However, 
there is direct evidence that the residual stresses, in 
many cases, may exceed the yield point of low carbon 
steel. When a known service load is superimposed 
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on a structure which is already loaded by residual 
stresses in an indeterminate manner, the elastic condi- 
tions which exist from point to point are highly chaotic. 
In addition to the elastic chaos that residual strains 
may produce in a welded structure, severe warping 
will occur when the strains are relieved, either in the 
machining operation or by a gradual creep over a period 
of time. 


Results of Improper Welds 
Fig. 4 represents graphically the abortion which can 
result from the improper execution of a welded joint. 
This joint is far from homogeneous. The physical 









Undercuts and resulting high 
local stress occur at point of 
maximum metal damage 


Tension loading will produce 
very high local stresses due 
to internal boundary 
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Fig. 4 


properties are not uniform from point to point, since ' 
there are zones of badly damaged metal. The stress 
values throughout the joint, when loaded, vary tre- 
mendously from point to point, because, in addition 
to the stress concentrations which exist at internal and 
external boundary discontinuities, the unknown residual 
stresses add to the concentrated load stresses, and thus 
produce utter chaos. 

Whenever a welded joint, whatever its type, func- 
tions in a non-homogeneous manner, one or more of 
three destructive factors are operating—sharp changes 
in contour, damaged material, and pre-loading. For 





Fig. 5 
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example, Fig. 5 represents a stress distribution usually 
found in a weld made from one side of a plate. Such 
welds frequently introduce ragged contours, since the 
form of penetration of the weld metal cannot be com- 
pletely controlled from one side. Where the design 
of the structure is such that’ welding from both sides 
is impractical, the use of backing-up strips permits the 
production of a compromise contour which is at least 
predictable. 

Fig. 6 shows a failure resulting from a slovenly job 
of welding. The fatigue crack centered about the stress 
concentration produced by an extraneous bit of weld 
metal carelessly left by the welder to project from an 
important boundary of the structure. 

Correction of the destructive factors which are present 
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in non-homogeneous joints simply revolves around two 
elements, first, the drafting room practice, and second, 
heat treatment. 

As it is concerned with the design of the joints, 
drafting room practice must be carefully supervised to 
insure that no defects are allowed to creep into the 
structure. Design practice can no more afford to neg- 
lect the stress distribution in the joint than it can af- 
ford to neglect the stress distribution throughout the 
gross body of the structure. 

Correction of damage to parent metal necessitates 
a heat treatment after the structure has been welded. 
The series of photo-micrographs, Fig. 7, illustrates the 
effect of welding, stress-relief, and treatment at the two 
critical temperatures, of two pieces of steel of different 
carbon content. All the photographs in Fig. 11 were 
made at 100 diameters, and etched with nital. The first 
picture represents the as-rolled condition of 2-inch plates. 
All the other pictures were taken on the very edge 
of the weld metal and illustrate the effects which occur 
in the parent metal. In the as-welded condition, it is 
seen that the parent metal in the case of 0.40 carbon 
steel is in a martensitic condition, while the 0.24 carbon 
steel shows evidence of the original austenite with 
troostite forming at the grain boundaries. It is to be 
noted also that the grain has been enlarged consider- 
ably. The probable characteristics of these two zones 
are extreme brittleness, no ductility and a general weak- 
ened condition due to the large grains. With such char- 
acteristics, these zones cannot absorb any energy, as 
they would be called upon to do in the case of an impact, 
and, furthermore, they have no self-relieving properties 
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under thermal stresses because of their lack of ductility. 

The effects of the usual stress-relieving treatment at 
1,200 deg. F., followed by a furnace cool, are illustrated 
in the third group of two pictures. The temperature 
1,200 deg. F., is usually considered sufficient for stress- 
relief, since at this temperature, ordinary low carbon 
steels have a yield of only about 2,000 Ib. per sq. in. This 
means, of course, that any residual stress greater than 
2,000 Ib. per sq. in. will produce plastic deformation, 
and will therefore, vanish for all practical purposes. The 
pre-loading which was introduced by the contracting 
weld metal has been removed. However, 1,200 deg. F., 
if held for a proper length of time, will serve to break 
down the harder micro-constituents which are formed in 
the damaged zones. It will not, however, refine the 
grain, since the carbon does not go back into solution 
at this temperature. 

It is also to be noted, then, in the third group of two 
pictures delineating the 1,200 deg., F. treatment, that the 
martensitic and troostitic phases in the two steels have 
been broken down to what is probably a finely divided 
sorbite and it is reasonable to suppose that the residual 
stresses after this treatment are under 2,000 Ib. per sq. in. 

I-xperience indicates that welded structures which have 
received this treatment will retain their shape during 
machining and indefinitely thereafter. Treatment at 
1,350 deg. F. partially refines the grain, while the treat- 
ment at 1,650 deg. F., followed by cooling in still air, 
represents the maximum degree of refinement that can 
be obtained. Furnace cooling from 1,650 deg. F. is 
rarely practical since light-weight, high-duty structures 
may suffer severe distortion in the furnace due to their 
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own weight. The practical compromise that represents 
the best commercial practice is, therefore, a soaking 
treatment for one hour per inch of maximum thickness 
at 1,200 deg. F., followed by a slow furnace cooling. 
Under more rigorous service conditions a gain can prac- 
tically be effected by raising the temperature to 1,400 
deg. F., at which temperature the grain undergoes partial 
refinement. 

The importance of keeping the carbon content of the 
steel in the lower ranges is graphically represented in 
the series of micro-photographs. The local damage done 
to the higher carbon materials more than offsets the 
higher average properties which they represent. It is 
through specifications of carbon content that the weld- 
ing of large structures such as bridges and ships, which 
cannot be annealed in a furnace, will become practical. 
However, even where metallurgical damage has been 
minimized in this manner, the problem of stress relief 
is not solved. As more is known of the nature of 
residual stresses, mechanical peening will offer a com- 
promise solution which will enable the full possibilities 
of welded construction to be realized by the designer. 
The carefully executed ideal, in which contours have 
received proper attention and which has been properly 
heat treated, need have a lower factor of safety than 
any other type of construction: it is more predictable. 
As the service duties increase and more and more is 
demanded of the available structural materials, the fac- 
tor of safety must be reduced. Modern transportation 
trends are imposing high duties on available structural 
materials. Careful design and selection of materials are 
the only path to uniform stress, one piece structures. 
In such structures, the joint as an entity must vanish. 
The behavior of a properly made welded joint under 
any kind of load or load cycle cannot be distinguished 
from a single piece of rolled steel. 


Walworth Builds A.R.A. 
Standard Valves 


| N 1932 the American Railway Association, Mechan- 
ical Division, adopted specifications for standard 
globe and angle valves for steam locomotive service for 
300 Ib. pressure making the recommendations effective 
August 1, 1933. The purpose of the standard valve is 
to insure absolute interchangeability of parts regardless 
of the valve company producing the valve. The illus- 
tration shows such a standard valve as manufactured by 
the Walworth Company, New York, which is now pro- 
ducing the 144-in. size. Other sizes will be in production 
in the near future. 

The specifications call for the manufacture of the 
body of steam bronze; the bonnet, bonnet ring, stuffing 
nut and disc nut of steam bronze or forged brass; the 
inside-screw stem of rolled brass rod or forged brass; 
the outside-screw stem of stainless steel; the seat ring 
and disc of copper-nickel alloy having a Brinnell hard- 
ness of not less than 100; the gland and handwheel-nut 
of free-cutting brass rod or forged brass and the hand- 
wheel of malleable iron. The standards adopted include 
the material specifications, globe and angle valve assem- 
bly, dimensions for inside and outside screws, union 
ends, markings and the details of every part. ; 

The valve body, either globe or angle, fits the inside- 
screw or outside-screw yoke bonnet; that is, if it is 
desired to change a valve in service, from one type to 
the other it can be done without removing the valve 
from the line. Likewise, if it is desired to change the 
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discs and seats from the regular type to the plug type, 
this can be done. The plug type discs are generally 
used on throttling service. 





Two types of A. R. A. standard globe valves manufactured 
by the Walworth Co. 


The principal features of the A. R. A. standard valve 
are interchangeability, due to close tolerances of manu- 
facture, oversized stems and generally rugged construc- 
tion. 


“City SLICKERS” MAKE A SALE.—Three suave gentlemen who 
probably got their start in life by selling the Brooklyn bridge 
and the New York post office to gullible visitors from the 
country put in a good day’s work recently at Denison, Tex. 
They sold the Denison station of the Missouri-Kansas-Texas to 
an unsuspecting citizen of Waco, Tex. For the station and 
“one-third of the proceeds from the sale of tickets to the Cen- 
tury of Progress in Chicago,” the victim paid $1,100. 





A 45-ton, 170-hp. gas-electric locomotive built by the 
Atlas Car & Manufacturing Company, Cleveland, 
Ohio, for service at the U. S. Navy air- 
ship station at Sunnyvale, Cal. 
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EDITORIALS 





Supervision 
Challenged 


’ 


“Too often,” writes a correspondent, “bad conditions in 
handling traffic are charged to the men, when as a 
matter of fact the supervisor is the one at fault. It 
has been my experience that ninety-nine per cent of 
the men under my jurisdiction will do the work as I 
wish it to be done; in order to realize my wishes, how- 
ever, I must get in personal contact with the individual 
who may be at fault.” 

If this is true, then successful supervision depends 
largely upon the ability of the supervisor to educate 
and properly train the men under him. He must not 
only know how the job should be done, but even more 
important than this, he must be able to teach and train 
the worker exactly how to do it. How much consider- 
ation has been given to teaching ability in selecting 
supervisors, or how thoroughly do the supervisors under- 
stand the importance of approaching their problem in 
this attitude? 

New kinds of equipment are being introduced on the 
railways, the proper care and maintenance of which will 
require a thorough knowledge and understanding of 
its construction and operation. It may be necessary to 
work to closer tolerances than on the older types of 
equipment, or the design of the parts may be such as 
to require new and improved practices and facilities for 
their care and maintenance. Obviously, under these con- 
ditions the supervisors and the workers must put forth 
special efforts to equip themselves for handling the 
new facilities, if they are to make good on the job. 

To complicate conditions still further, the working 
forces have been greatly reduced and more or less dis- 
organized under the stress of economic conditions. Ap- 
prentice instruction in some instances has been neglected, 
if, indeed, any apprentices are still on the job. It is sig- 
nificant that under normal conditions the younger men, 
trained under modern apprenticeship methods, have in 
many instances made exceptionally good records because 
their training fitted them to take care of new equipment 
Or meet new conditions, to which the older men with 
their more limited training could not adapt themselves. 

Mechanical department officers are now faced with 
the problem of rehabilitating their organizations and 
getting ready for an amount of business in 1934 which 
promises to surpass considerably that of the past two 
years—the trend, at least, is strongly in that direction at 
this time. This will undoubtedly place a heavy load 
upon the shoulders of the supervision. The supervisor 
must study hard to keep ahead of the game, so that he 
can thoroughly and properly train the men under his 
direction, and at the'same time must occupy himself with 
the difficult task of rebuilding his organization. 

Incidentally, that railroading is worth while and that 
it still possesses a certain amount of romance and chal- 
lenge, is indicated by the following quotation taken 
from a letter written by the chief executive of a large 
railroad to a young man who was desirous of securing 
information about the possibilities in the railroad field. 
“Tt is difficult,” said the chief executive, “to conceive of 
any development that might come in a lifetime that 
would render railroads materially less essential than 
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they are now to the economic life of the nation. It 
naturally follows that there will continue to be railway 
work to do. .. . The railroads have completed the task 
of pushing out the frontiers of American civilization, but 
there are new tasks in the refinement of the art, the 
development of new methods and devices, which offer 
a stirring challenge to the men of pioneering spirit.” 

Here, at least, is an encouraging note which should 
be a real inspiration to the officers and supervisors 
charged with rebuilding their organizations under pres- 
ent conditions. The emphasis, however, upon “new tasks 
in the refinement of the art, the development of new 
methods and devices,’ must not be overlooked. The 
success of the railroads will depend to a very great 
extent upon the ability of the executives and supervision 
to meet these new demands, which are far more compli- 
cated, although possibly less spectacular, than those with 
which they have been confronted in the past. 


Air Conditioning 
Is Established 


Competition in passenger business, keen at any time and 
particularly so during the past five years, has forced 
the railroads of the United States to develop many 
improvements in services in an effort to win back some 
of the lost traffic. There were those who were skeptical. 
when air conditioning was first. suggested as a means 
of increasing passenger comfort, as to the advisability 
of such a program under existing economic conditions. 
The results of over three years of development by the 
railroads and the manufacturers of air-conditioning 
equipment have more than justified the efforts of those 
who pioneered in this work. Where three years ago 
air conditioning was in the experimental stages, today 
it is an established part of the equipment on many of 
the finest trains in the country. 

Some idea of the progress that has been made in this 
field may be had from the statistical data concerning 
air-conditioned passenger cars which appear on pages 
48 and 49 of this issue. It will be seen that during the 
past three years 21 roads have equipped 404 cars in 
addition to 244 cars equipped by the Pullman Company. 
making a total of 648 air-conditioned cars in the United 
States on December 31, 1933. It is a coincidence that 
there is an almost equal division with reference to types 
of systems between the mechanical systems—either direct 
or electro-mechanical—and those using ice; 310 cars 
being equipped with the former and 297 cars with the 
latter systems. Of the 310 cars equipped with mechani- 
cal systems 303 use Freon as a refrigerant, four use 
ammonia and three use methyl-chloride. 

One of the really encouraging things about this de- 
velopment in a new field is that it was carried out during 
years when expenditures for railroad equipment and 
improvements were being held to those items which 
might be classed as absolute operating necessities, and 
apparently, having had to force its way through such 
economic handicaps, it now bids for a very definite place 
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in the railway equipment field: Within the past two 
months, and particularly since the first of this year, 
there has been a great deal of activity in air conditioning. 
Already announcement has been made of programs for 
equipping 634 cars—almost as many as in the past three 
years—and unconfirmed reports indicate the possibility 
of between 400 and 500 more cars being added to this 
list. 

The question of whether or not the railroads are to 
make extensive use of air conditioning has been an- 
swered. The problem from now on is one of establish- 
ing the hest practices for operation and maintenance. 


Rehabilitation 
Begins 


After eleven months devoted to the development of 
political measures for hastening national industrial and 
commercial recovery, results which first began to appear 
in the railway field in December have gathered headway 
during January. Orders have now been placed for 30 
steam locomotives, over 19,700 freight cars and 159 
passenger cars, which represent the major portion of 
the equipment to be financed out of the allocation of 
more than $200,000,000 which has been made for the 
railroads from the $3,300,000,000 fund at the disposal 
of the Public Works Administration. These orders, and 
orders for rail for which over $50,000,000 has been set 
aside, probably mark the largest single effort toward 

“priming” the capital goods industry which has been 
made since the administration at Washington gave evi- 
dence that it was aware of the importance of these in- 
dustries to the success of its plans for effecting recovery 
by artificial stimulation. -Both the freight- and passen- 
ger-car orders are the largest placed in any year since 
1930. They amount to about 1,100 more freight cars 
and nearly two times more passenger cars than were 
ordered during the past three years. 

In addition to the new equipment which is side 
purchased, arrangements are also under way for the 
repairing and rebuilding of over 1,000 locomotives, about 
30,000 freight cars and over 1,100 passenger cars, to be 
financed from the $200,000,000 allotment to the rail- 
roads. 

These measures set the stage for industrial and com- 
mercial activity which will feed more than $200,000,000 
through channels which will direct it into the hands of 
thousands of men who would otherwise remain unem- 
ployed, perhaps for months to come. These men in 
turn will spend their newly acquired incomes for the 
discharge of debt, for rent, food, clothing, services and 
some luxuries, which will broaden the base of the de- 
mand for the products of many industries. 

The amount involved is too small by itself to effect 
a permanent return of prosperity to the builders of rail- 
way equipment and the manufacturers of materials pur- 
chased by the railways. Coming at the beginning of 
the second year during which the forces of recovery have 
outweighed those tending to prolong and deepen the 
depression, however, there is good reason to believe that 
they mark the beginning of a healthy demand which will 
he felt for many months to come. Indeed, one railroad 
has already ordered 18 passenger cars, to be financed 
on its own credit, in addition to those which are to be 
financed from P. W. A. funds. 

It is a significant fact that the total number of loco- 
motives on the lines of the Class I railways do not 
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exceed the number which were in active service at times 
during 1928 and 1929. The number in serviceable con- 
dition during the latter part of 1933 was about equal 
to the number in active service during the first half ot 
1931. 

From April to October, 1933, the monthly road- 
locomotive miles increased from 60, 000,000 to 70,000,- 
000. A further increase of about 12,000,000 would 
restore locomotive mileage to the early 1931 basis, when 
all the locomotives now serviceable would be busy and 
any reserve would have to come from the accumulation 
awaiting repairs. Such an increase in business, re- 
storing weekly car loadings to well toward 800,000, 
which may very readily take place during the present 
calendar year, will require an increase in maintenance 
activities which will tax railway equipment repair fa- 
cilities. Equipment repairs have been falling behind 
steadily for the past four years, bringing the time con- 
stantly nearer at hand when railway operations, even 
on the present low level, can scarcely be maintained 
without an increase of maintenance activity, and to this 
will be added the load of deferred repairs on all classes 
of equipment, amounting to upwards of half a billion 
dollars, which will have to be caught up rapidly if in- 
creasing traffic is to be handled successfully. 

Following the return of the railroads to private opera- 
tion by the United States Railroad Administration in 
1920, the railroads faced an equipment situation com- 
parable with that with which they will have to deal 
during 1934. In order to meet the upturn of- business 
which followed the depression and shopmen’s strike of 
1921 and 1922, they found it necessary not only to 
employ their own shop facilities to their utmost capacity, 
but also to place a large amount of equipment in the 
plants of the builders and other contractors for repairs 
and rebuilding. Whatever justification there may have 
been for following this policy, few railroad men would 
wish to repeat it in the light of that experience. The 
best way for the railroads to utilize the builders’ fa- 
cilities is for the production of new cars and locomotives 
which at the present time can be used to save a portion 
of the half billion dollars of deferred maintenance and 
to reduce the normal maintenance expenditures for at 
least three or four years. The economics of replacement 
vs. heavy expenditures for deferred maintenance should 
be given careful study before formulating complete re- 
habilitation programs. 


Smoke Is 
Unneeessary 


It is impossible to estimate the damage which is done 
to the health of people living in towns and cities by 
smoke and gases which pollute the air. It would be 
difficult, also, to estimate what it means, even roughly, 
in damage to buildings and their furnishings, and the 
costs of cleaning the furnishings and also the clothes 
we wear. It is likewise impossible to estimate the effect 
of dirty and dingy surroundings upon the mental atti- 
tudes and happiness of people who must live a large 
part of their lives in congested industrial and commercial 
centers. 

The communities in New Jersey, across the river from 
New York City, contain a large number of industries 
and railroad terminals, and the entire metropolitan sec- 
tion was affected by smoke from these sources, depending 
upon the direction of the wind. Three years ago the 
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authorities in Hudson county, N. J., established a de- 
partment of smoke regulation, Stevens Institute of Tech- 
nology at Hoboken, co-operating in the establishment 
of this department. The results which have been 
secured in the past three years are really remarkable 
and should be an inspiration to all those who are in- 
terested in the elimination of the smoke nuisance. Smoke 
Abatement Engineer William G. Christy, in his recent 
annual report, estimates a reduction of 90 per cent in 
smoke violations on all classes of fuel burners, equivalent 
to about 85 per cent actual reduction in smoke density 
over the three-year period. 

One reason why it has been possible to make this 
record is the fact that the elimination of smoke is 
evidence of good combustion and correspondingly lower 
fuel costs, and earnest efforts have been made to educate 
the public to this truth. Of special interest to rail- 
roaders is the fact that of 10,388 stack readings of 
locomotives operating in Hudson county during 1933, 
only 330 violations were noted. “Using the standard 
Ringelmann chart as the basis for measuring smoke,” 
said Mr. Christy, “the railroad smoke density averaged 
3.45 per cent for the year 1933, a reduction of 86 per 
_ cent since the smoke department began to function in 
may, 1931.” 

This report, reaching us just as we were going to 
press, is of special interest at this time because of the 
interview, entitled, The Locomotive Smoke Nuisance, 
which will be found elsewhere in this issue. 


Cross- 
Counterbalancing 


On another page in this issue will be found an article 
dealing with cross-counterbalancing which is a paper 
presented by Lawford H. Fry at a session of the Rail- 
road Division during the annual meeting of the Ameri- 
can Society of Mechanical Engineers last December. In 
two respects this paper goes farther in mathematical 
exactitude than it has generally been considered neces- 
sary in practice, first, in the analysis of the weight and 
location of the revolving parts to be balanced, and, 
second, in the correct location of the final counterbalance, 
including the weight to be added for reciprocating 
balance. The author’s analysis shows that a lack of 
exactitude in both of these respects may appreciably 
change the result when the maximum rail and axle loads 
from the sum of static weight and dynamic augment 
must be kept within close limits. 

With the increasing attention which is being given to 
high speeds and the already well established need for 
relatively high-speed operation of locomotives with 
heavy axle loadings, the need for close control of the 
maximum axle and rail loadings caused by the dynamic 
augment from the overbalance requires close attention 
to the details of counterbalancing. The refinements 
which Mr. Fry points out add little to the complications 
of the calculations for crossbalancing and require only 
the location of the center of gravity of the eccentric 
crank in addition to the weight which is required in any 
counterbalancing calculation. The results clearly justify 
the additional refinements. 

In next month’s issue will appear the second part of 
Mr. Fry’s paper in which will be found a complete set of 
calculations arranged systematically in the form of a 


work sheet for a complete cross-counterbalancing 
analysis. 
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NEW BOOKS 


MECHANICAL Wortp YEAR Boox. Published by Emmott & Co., 
Lid., 31, King Street West, Manchester, 3, England. 362 pages, 
4¥, in. by 6% in. Price, 1/6 net. 

The 1934 edition of the Mechanical World Year Book 

includes a comprehensive and up-to-date section on 

metals and alloys and, in general, metallurgical matters 
as they concern engineers. The section is illustrated by 
photo-micrographs and explanatory sketches. Another 
new section provides data and information invaluable to 

machine-tool users and machine-tool makers alike. A 

third new section deals with sheet-metal press work. 


Arc Wetpinc Hanpsoox. By C. J. Holslag, chief engineer, 
Electric Arc Cutting & Welding Company, 152 Jeliff Avenuc, 
Newark, N. J. 275 pages, 5 in. by 7% in., illustrated. Bound 
in cloth. Price, $1.50. 

This is the seventh edition of the book, first published 

in 1918. It has been brought up to date with chapters 

on shielded-arc welding, annealing and new types of 
electrodes. An explanation has also been added of fusion 
in the form of a new theory of why steel and other 
metals hold together. The book has been reprinted in 

Spanish, French, Japanese and English, in the latter 

because American idioms and technical nomenclature are 

inapplicable in the United Kingdom. 


Arr ConpiTioninc. By James A. Moyer, state director of «ni- 
versity extension in Massachusetts, and Raymond U. Fitts, 
assistant professor of mechanical engineering, Tufts College. 
390 pages, 6 *n. by 9 in., illustrated. Published by the McGraw- 
Hill Book Company, Inc., New York. Price, $4. 

The book deals specifically with air-conditioning princi- 
ples, ventilation requirements, air filtration, cooling 
methods, refrigeration for air conditioning, properties of 
refrigerators, types of equipment, temperature and hu- 
midity control, design of systems and auxiliary applica- 
tions. Railroad passenger cars, office buildings and fac- 
tories are among the practical applications discussed. 
While the chapter on railroad passenger cars does not 
furnish new or precise information to the railroad man 
who has followed this development during the past two 
years, the book should be of value to one who wishes to 
acquaint himself with the underlying principles and the 
ramifications of air conditioning. 


Cost AND Propuction Hanpsook. L. P. Alford, editor. Pub- 
lished by the Ronald Press Company, New York. 1,544 pages, 
5 in. by 7% in. Bound in imitation leather. Price, $7.50. 

The material in this book is the product of eighty con- 

tributing and consulting editors, assembled and arranged 

under the direction of L. P. Alford. The contributors 
were chosen because of their practical and authoritative 
connection with some phase of cost accounting, industrial 
management or production engineering. The text is 

divided into 28 sections or chapters, beginning with a 

general study of business and production statements and 

reports and continuing through the entire range of the 
production problems involved in industrial management. 

Within this category are included sections dealing with 

machinery, small tools and labor, as well as those dealing 

with the routine phases of industrial management. 

Several sections are devoted to various phases of costs 

and cost accounting. Others deal with the principles of 

industrial management, operating charts and symbols 
and classifications. The information in each section is 
systematically broken down and arranged under 

numerous sub-headings, and there is an index of 45 

pages. 
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Heating 18-Car Trains— 
A Correction 


In a letter appearing on page 18 of the January issue 
entitled “Heating 18-Car Trains” the formula given 
should have been shown as follows: S=N (431—N/12.5) 
wherein the value in parentheses is the exponent of N.— 
DITOR. 


Dave and Alee 
Called on the Carpet 


To THE Epitor: 

In the January issue of the Railway Mechanical Engi- 
neer there appears on pages 20, 21 and 22, under the 
heading “With the Car Foreman and Inspectors,” a fool 
and jester article “Alec and Dave Are Back Again.” 

This tommyrot from the author of “Alec and Dave” 
has taken up space in your valuable publication which 
might have been better utilized. There is nothing 
educational or inspiring to be gained by reading it. 

| am wondering if the author made any attempt to 
find out how far the argument between Alec and Dave 
differs from the established method of interchanging 
cars under A. R. A. rules. If he does not know the 
rules, he should ask any up-to-the-minute car inspector 
who will inform him the rules governing the interchange 
of cars thoroughly covers the very case he has used as 
the basis of his story. 

The fact that cars are interchanged in a business-like 
manner under A. R. A. rules, particularly Rule 2, 
throughout the entire country—United States, Canada 
and Mexico—has entirely wiped out characters of the 
Alec and Dave type, if indeed they ever existed. 

To think that a car inspector would pull a loaded car 
out of a train for a supposed loose wheel, the only indi- 
cation being a spattering of oil on the axle at the wheel 
seat which was caused by a drip leaking from the con- 
tents through a crack or seam in the car floor is absurd 
and to mention it is an unjust attempt to reflect on the 
intelligence of the car inspectors of American railroads 
who are governed in cases of this kind by A. R. A. 
Rules 2 and 61 and paragraphs 116, 140, 142, 218 and 
240 of the Wheel and Axle Manual. 

There are cases where at the inside of the hub of the 
wheel an incrusted accumulation of oil and road dust 
is in evidence which may be taken as a condition indi- 
cating some imperfection in the wheel and axle fit, but 
not necessarily a loose wheel. (See A. R. A. 81.) 

The inspector, however, uses his best judgment if a 
doubt exists as to the safety of allowing a wheel in this 
condition to remain in service. He does not return the 
car to the delivering line, as the author of Alec and 
Dave tells us, but instead he accepts the car, cards it to 
his shop and repair track for change of wheels in ac- 
cordance with A. R. A. Rules of Interchange. This 
work is usually done with little or no delay of the car 
to the consignee. 

There is no room for the Alec and Dave methods 
under A. R. A. rules which have been adopted after 
much thought ‘and study of all subjects pertaining to 
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car interchange. The mechanical officers of our rail- 
roads may justly take pride in accepting a code of 
workable rules which are understood and carried out 
intelligently by car inspectors in discharge of their duties, 
despite the fact that the author of Alec and Dave has 
attemped to class them as morons. 


A Car INSPECTOR. 


Painting and Repairing 
Aluminum Cars 


A reader asked two questions concerning maintenance 
practices on aluminum cars which are of sufficiently 
general interest to publish, together with answers which 
were supplied by the Development Division of the Alum- 
inum Company ‘of America. 

Q.—What primer can be used on the interior alumi- 
num surfaces of passenger cars that will adhere to the 
metal from eight to ten years as does the primer now in 
use for similar steel surfaces?) A.—It is not so much 
the priming coat of paint as the preparation of the sur- 
face that will make the priming coat stick to aluminum 
surfaces. The surfaces on either the inside or the out- 
side of the cars should be roughed up either by sand- 
blast or wire wool so that crevices or holes of minute 
size are left on the surface in which the paint can anchor 
itself. All oil or grease should be removed by washing 
with a high volatile solvent, such as naphtha, and the 
priming coat applied as soon after the preparation of 
the surface as possible. The priming coat may be 
sprayed or brushed. A preferred primer for aluminum 
is one having inherent inhibitive qualities such as would 
be obtained by zinc or lead chromate. This tends to pre- 
vent the undermining of the paint film. It is also desir- 
able that the paint have sufficient flexibility to stand a 
certain amount of weaving of the surface and that care 
be taken to see that it dries without cracking; in other 
words, that a continuous film is provided. There are 
a number of good primers on the market, such as zinc 
chromate, that should be good for ten years life if the 
surface is properly prepared. There are also some 
bakelites which, used as a vehicle and having zinc 
chromate and other solids mixed therein, will make an 
excellent aluminum primer. 

QO.—What is the best method of repairing a hole in 
the roof of an aluminum car? A.—The best way is to 
apply a small patch over the hole and weld it with an 
electric metallic arc around the edge to make it tight. 
If welding equipment is not available, the patch can be 
applied with drive screws. In the latter case it is de- 
sirable to have a thin piece of tar paper, approximately 
I» in. thick, between the patch and the roof sheet. In 
either case both the roof and the patch should be painted 
before assembly. 


ENGINEMAN OF Royat Scot Honorep.—William Gilbertson 
who will be remembered as the engineman in charge of the Royal 
Scot during its visit to the Century of Progress in Chicago last 
summer, was honored by King George on New Year’s Day. 
He was awarded the medal of the Order of the British Empire 
for having piloted his train without accident over more than 
11,000 miles of railway in the United States and Canada. 
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Split and 
Cotter Keys 
By P. P. Barthelemy* 


N article entitled “Split and Cotter Keys” by the 

writer was published in the January, 1933, number 
of Railway Mechanical Engineer. With the advent of 
severely cold-weather conditions in a large part of this 
country and in Canada, the seasonal brake-rigging 
troubles, always at their worst in cold weather, are again 
with us. These failures are a constant source of operat- 
ing trouble and car maintenance expense, and further 
comments on split and cotter-key troubles are again in 
order. 

The accompanying pictures illustrate forcefully con- 
ditions that exist on a large number of freight cars. 
The split and cotter keys shown were removed chiefly 
from brake-hanger pins on a wide assortment of freight 


cars of both railroad and private-line ownership. They: 


were in the general defective condition illustrated, ex- 
cept that in some cases some slight distortion from the 
in-place shape occurred in the removal. From their worn 
condition, there can be no doubt that they had been 
defective for a long time and in that condition had 
passed many inspection points. In several cases, there 
was evidence that the car had been on a repair track and 
had. been permitted to leave without this bad condition 
having been corrected. 

Of the three illustrations at the bottom of this page 
the one at the left shows cotters; the center, split keys 
with one wing worn off just below the eye or head and 
the other wing also badly worn; the illustration at the 
right shows a representative lot of defective cotter 
keys. 

Practically all of these defective keys are very old, 
indicating neglect in renewal attention, and in too many 
cases the re-use of a key that had obviously already out- 


*Assistant master car builder, Great Northern. 
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Miscellaneous defective cotters and split keys removed from freight cars and suitable only for scrap 
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lived its safe usefulness. Reclaiming old and worn split 
and cotter keys is very doubtful economy, as the time 
devoted to reshaping, in most instances, exceeds the very 
small cost of a new key; but what is by far of greater 
importance, each of these old worn and brittle keys 
re-used constitutes a potential failure and probable train 
accident. 

Another bad condition revealed in these pictures is the 
absence of a standard, resulting in the wide use of keys 
much too small for the pin hole and too small to pro- 
vide the degree of security demanded. The length also 
varies, some of them being over 5 in. long. Over-length 
keys constitute a hazard in that in the rotation of the pin, 
the ends of the key may strike an obstruction in the 
hanger bracket and become straightened and the key 
lost. Some of the keys are very small; and in one case 
a short cotter was used through the eye of the main 
cotter to prevent the head dropping through the hole in 
the pin. No doubt many others of these small keys 
dropped through after very little wear and were lost: 
Some of the samples in these pictures were actually 
pulled through the pin hole. Occasionally we see even 
an example of the good old hay wire. 

The flat split keys show an equally deplorable condi- 
tion—neglect, re-use of old and obviously worn-out 
keys, use of keys made of very thin material, and, in 
some instances, keys made of scrap thin galvanized iron. 
Some of these conditions may, of course, be due to de- 


ferred maintenance, but in entirely too many instances, 


there is evidence of inattention and gross carelessness 
on the part of car owners, both railroad and private 
lines. 


Good Split- and Cotter-Key Practice 


There are a few important points that should be 
observed in connection with split and cotter-key appli- 
cations, such as having holes in pins large enough to 
permit the use of keys of substantial size, and always 
using a key that practically fills the hole in the pin. 


Spread both wings, each about 45 deg. Re-use only keys. 
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of proper size and in obviously first-class condition. 
Avoid the use of over-length keys. Loop brake hangers, 
that is, hangers without pins and cotters, should be used 
wherever possible. Open-type hangers should not be 
used on new cars nor with new truck side frames. 
Where the truck construction does not admit the use of 
the closed loop hanger, other means should be devised 
for protecting the keys and pins from excessive wear 
or loss. 

Much of our brake rigging trouble is due to vibration 
rattle. Repairing these defects in so far as the renewal 
of rattle-worn parts is concerned takes on the nature of 
a locally-applied remedy and is, therefore, only of a 
temporary character. Obviously, rattle and vibration 
that will cause a cotter key to wear thin and a pin to wear 
half through are also harmful to other parts of the car, 
those of the truck in particular. It is, therefore, im- 
portant to trace and locate the causes of these rattle 
conditions and see if we cannot do something about 
them. The conventional truck foundation brake 
arrangement is, for good reasons, hung from the truck 
frame, which is unprotected by springs. Therefore, all 
irregularities as between the wheel and rail are trans- 
mitted uncushioned through the truck frame to the brake 
hanger arrangement. 

Some of the brake-rigging rattle wear is, of course, 
caused by vibrations of the shoe, particularly on the up- 
going side of the wheel, but since the period of brake 
application is comparatively short and such applications 
are not ordinarily frequent, this accounts for only a 
small part of the wear. Rail joints and other irregulari- 
ties in the track, and the unresilient road bed in very cold 
weather, will account for another measure of wear. 
Ordinary observation, however, discloses the fact that 
the condition of the wheels has more to do with exces- 
sive rattle than any other part of the car. Comby 
treads, flat spots, shell-outs, worn-through chill, worn 
out of round, are the chief wheel service conditions that 
cause pounding. Grinding out flat spots, except by 
grinding down the entire circumference of the wheel, 
is also bad as while it eliminates the sharp blow struck 
by the flat there nevertheless remains the low spot 
which causes a pronounced pounding harmful at any 
but very low speeds. 


Comments on Wheel Defects, Grinding, 
Truck Springs, etc. 


The pounding defect limit for freight-car wheels is, 
and for a great number of years has been, based roughly 
on the 2%-in. flat spot. The weight carried on the 
wheel has been greatly increased since the adoption of 
the basic 2%4-in. spot. The wheel manufacturers, how- 
ever, have kept pace with these advances so that the 
present wheel, with its greatly increased load, is even 
safer from failure with a limit flat spot than was the one 
in use when this limit was adopted, a high tribute to the 
progressiveness of the wheel manufacturers and the 
A. R. A. Car Wheel Committee. But we are equally 
concerned with the effect of these defects on the rest 
of the car, including the brake rigging, and on the 
lading. 

The most important of all recent developments is the 
great increase in freight-train speeds. Certainly, cars 
having wheels with near-limit tread defects are not safe 
to handle in trains operating at some of the present high 
speeds. Should there not be a downward readjustment 
in the basic limits for tread defects on freight-car 
wheels? Would it not be a paying practice to grind the 
chilled-iron wheel to a perfectly true contour after 
mounting? Slight eccentricities in mounting and irregu- 
larities in tread surface would be removed, and it is 
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reasonable also to expect such wheels to run longer be- 
fore developing tread defects, and they would run even 
more smoothly than a turned steel wheel. 

Are we not literally squandering money by trying to 
get every penny’s worth of service out of our wheels 
at the expense of other parts of the car? The line in- 
dicating the development of tread-wear defects is not 
a straight one, but a curve that starts out slowly from 
the straight line and increases in sharpness of curvature 
as the defect wear progresses, being very rapid in the 
last stages. In other words, a comby or chill-worn 
wheel, for example, with defect to, say, 75 per cent of 
the condemning limit, has comparatively little mileage 
left in it since at that stage these defects increase very 
rapidly. The net service cost of the chilled-iron wheel 
per 1,000 miles is very low. 

The effect of rattle and pound is indicated by exces- 
sive wear on the bolster and guides, on center and side 
bearings, by fatigued, cracked and broken spring planks, 
by abnormally early and severe fatigue in truck side 
frames and arch bars, by excessive hot-box trouble, ex- 
cessive wear between journal-box and journal-bearing 
wedge, distortion of bearing surface of journal bearing, 
and by loosening of the lining from the brass shell. 

Brake-beam safety hangers in the form of angles or 
bars, riveted or bolted to the spring plank, have not 
proved as effective in preventing loosened brake beams 
from dropping to the track as would be expected, chiefly 
due to rattle wear on the fastenings and subsequent loss 
of safety; it is an open question if the A. R. A. angle 
arrangement will fare much better. 

How about truck springs? Has that problem been 
approached from the proper direction? Some of our 
cars have so much truck-spring capacity that when a car 
is empty or carrying a light load we do not get the proper 
cushioning effect, so that wheel shocks on the rail, not 
being properly cushioned, are much more severe than 
they should be, and for the same reason there is a reper- 
cussion of the shock on the supposedly sprung part of 
the car that is in a large measure transmitted back to the 
truck frame and its directly related parts and adjuncts. 
Truck-spring snubbers and other cushion devices and 
arrangements that provide ample protection with a mini- 
mum spring capacity are steps in the right direction. 

Are there not other truck conditions of a more or less 
fundamental character in our present construction that 
may well be modified to provide a smoother running 
machine and thereby reduce or eliminate many of our 
troubles, including wear and tear on the parts of the 
foundation brake rigging? 


PULLMAN VETERAN StILL CArriES On.—Like old soldiers, 
old railway coaches never seem to die; they merely fade away. 
At least, this is the thought expressed by the press department 
of the Canadian National in announcing the discovery that a 
61-year-old Pullman sleeping car is now doing duty as a general 
storehouse on the western shore of Hudson Bay. The records 
show that this ancient Pullman was built in August,. 1872, and 
was named the “Conway.” It ran on the old Eastern ‘Railroad 
of Massachusetts until 1880, when it was remodeled and given 
the new name of “Capitano.” In its rehabilitated state, it. boasted 
a barber shop and a bathroom. In 1904, “Capitano” was sold 
to some one who wanted a private car and at a later 
date it was again renamed, this time “Marlborough.” From 
then on, it drifted from one place to another until it finally 
came into the hands of a railroad contractor and through him 
to the Canadian National, which transformed it into a business 
car for the chief engineer engaged in the construction of the 
Hudson Bay Railway. The car has now outlived its usefulness 
even for that purpose and, a mere shell of its former self, it 
serves as a storehouse on the railway at Canada’s most northern 
port, Churchill. 
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Alee and Dave 
Fix a Brake Beam 


By T. J. Lewis 


AST week was a bad week for Alec. He must 

have lost his rabbit foot or had a black cat cross 
his road. If it wasn’t one trouble it was two. His 
work stayed “gummed up” all the week and even Dave 
got the better of him on every deal. 

To begin with, he missed seeing a defect card on a 
car on which repairs had already been made. That, of 
course, was an awful crime, since it had been caught 
by an inspector up the road; but the blamed things are 
so unusual these days and, besides, they are often so 
inconveniently located, that there is little wonder that 
a fellow misses one occasionally. Then, a car on which 
he had cleaned, oiled and tested the air brakes had been 
pulled off the repair track, put in a “hurry up” train 
and left town without being stenciled, all while Alec 
was at lunch. Further, if a car inspector wants to 
get into real hot water, just let him have a hot box on 
a passenger train. Alec had two in one day. It just 
seemed that if a fellow was to get by at all he’d have 
to go with his fingers crossed all the time. 

All these matters were dragging themselves slowly 
and sorely across Alec’s mental vision the other morn- 
ing as he finished his interchange work and started to 
the rip track. Just then Dave stepped out from behind 
a cut of cars on his own interchange and said “Hello, 
Alec.” 

Alec said, “Hello, yourself. 
Dave?” 

“All right, I reckon,” said Dave. 
of myself to find out.” 

Dave seemed to be in no particular hurry, so he went 
along with Alec until they came to Alec’s rip track, 
then gave the cars in the shop the “once over” as they 
went. Soon they came to one of Dave’s cars that had 
been shopped for a brake beam. The nut had lost off 
the brake beam truss rod and the beam had pulled some 
of the bow out of it which made the rod too short. 

Alec said he didn’t think he had a beam of that sort 
and was not sure yet how he would manage it. 

That statement by Alec gave Dave a thought and he 
set in at once to see if he couldn’t get around Alec to 
keep him from billing the car for a brake beam. So 
he became very mollifying and began to minimize the 
job of repairing the beam by saying “Why, Alec, I 
wouldn’t think of going to the trouble of changing 
beams. I'd just put a nut on that truss rod, tighten it 
up good and let it go at that.” 

If Alec had not been feeling blue and all out of 
“sorts” he would not have considered Dave’s proposal 
but, more or less thoughtlessly, he remarked: “I hardly 
think it’s worth while, Dave. You see the end of the 
rod is back flush with the brake head now and I’d hardly 
be able to get a full nut on the rod.” 

Dave had noticed how indifferent Alec had seemed to 
be and took advantage of it to press his idea of saving 
his railroad a repair bill. So, taking care not to appear 
too keen, he set in to get around Alec in this way: “Just 
let off a few turns on the nut on the other end of that 
rod, Alec, and you can fix it right up. Then if you 
should need a little more ‘set’ in the beam, just slip a 
couple of running board saddles, or something like that, 
in between the back of the brake head and the spring 
plank and set a journal jack between that crosstie and 
the middle of the beam and you can jack all the ‘hump’ 
in that beam you want”; adding as an after-thought,— 


How are you feeling, 


“Hadn't really felt 
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“chock the wheels, of course, to keep the car from roll- 
ing off the jack.” 

Alec was becoming a little irritated at Dave for his 
persistence, but took it for a natural feeling and found 
himself starting to follow Dave’s suggestions. 

“Entirely too much fiddle-faddle, Dave,” Alec said, 
“T don’t like the idea of so much banjo-work. I will 
let off on that other nut and if I can fix it that way, 
alright, if I can’t, I'll change it and be through with it.” 


LEC started one of his repair men to the tool 

house for a socket wrench and a nut, while he 
and the other man undertook to see what could be done 
about loosening the nut on the other end of the brake 
beam. When Dave saw them getting busy on the job 
he left, feeling a little mean about having persuaded 
Alec to undertake a job of that kind. Soon they had 
the wrench and nut and set to work and after the usual 
amount of pulling and tugging with just enough cuss- 
ing to get by with that sort of a job, Alec found that 
he could not get a full nut on the truss rod. Then, as 
he was making a final effort, the wrench slipped and he 
barked three knuckles on the journal box. Then he 
threw down the wrench and proceeded to express his 
opinion of Dave for recommending such a job, of him- 
self, or any other man for being bone-headed enough to 
undertake it. 

But what would he do? He had no beam of that 
kind. As he threw the wrench down he realized that he 
would have to pick it up again. That did not dispose of 
the repair job on the car. It had to be man-handled 
and right away, too. 

Going back to the car, he knelt down, leaned the 
wrench against the truck side and looked at the brake 
beam and just kept looking—looking for nothing in 
particular. Then the brake beam truss rod caught his 
eye. After staring at it a moment he shifted his glance 
quickly to the nut he had started on the end of it, took 
hold of the nut, then slipped his rule out and measured 
it. Yes, it wasa 1%-in. nut alright, but that rod looked 
entirely too small. Reaching into his jumper pocket for 
his calipers, he calipered the rod and found it to be only 
one inch in diameter. That, of course, made it a No. 
1 beam and so only scrap iron. 

Calling to Jim, the car repairer, Alec said: “We'll 
have to rig up some sort of a brake beam for this job. 
This is an old No. 1 beam on here. It has a one-inch 
truss rod with the ends upset to make it big enough to 
thread an inch and an eighth.” 

Alec went over to the scrap bin and looked it over 
and called back to Jim, “Hey, Jim, here’s an old scrap 
beam here with both heads worn out. We'll get it, and 
there’s a couple of old second hand heads on the plat- 
form, get them, and we'll rig up something for it.” Just 
then a freight extra came pulling in and, of course, 
Alec had to go to inspect it, so as he left he called over 
his shoulder, “You fellers go ahead, Jim, and fix it 
up the best you can, I gotta go now.” They went ahead. 

Dave happened to have it easy that day, very little 
work to do, so early in the afternoon he came “oozing” 
around to Alec’s shack. Alec saw him coming and de- 
cided to “razz” him some and thus get an installment 
payment for those three skinned knuckles. Hunting out 
the billing repair card for the brake beam, he placed 
it on the top of the pile and laid the stack over on the 
end of his table-desk near where Dave always parked 
himself. True to form, Dave came “barging” in with 
a lusty “Hello, Alec,” and plopped one long leg across 


the corner of Alec’s table, crossed the other over it 
and asked, “How’s business ?” 


February, 1934 


Ts REL 3 aad 

ata : ea is 

Be A es cane he eae 
Sa he Par a ek : 

























































































































































































































































a i eee oe 





is 
d 








“Alright, I guess, if anybody’d do it,” Alec answered. 
“Do what?” Dave asked, as his jaw dropped a little. 

“Business, of course,” Alec said, “what was you talk- 

ing about?” 

“Oh, Mr. Solomon, you been turning the emery wheel, 
or just the grind sto — Say! What the devil is this?” 
as his eye caught sight of the repair card. 

“What does it look like?” Alec asked. 

“Well,” said Dave, “first rattle out o’ the box, it looks 
like a helluva fudge to me.” 

“O yes, everything looks like fudge to you. I think 
you must have been brought up on it,” Alec said. 

Sure, Dave was not the man to be put off once he 
started to dig into a repair bill, so he continued: 

“Really, Alec, you don’t think you can charge for a 
brake beam just for the little work you did on that job, 
do you?” 

“Well,” Alec came back, “what do you expect me to 
do? All that work for nothing? Not on your life. And 
three barked knuckles to boot? Not me. I’m going 
to get paid for that job, whether you like it or not?” 

“Nobody is going to object to you getting pay for what 
you do, Alec, but Rule 16 says ‘Charges must be confined 
to actual work performed,’ and all you did was to put a 
nut on that brake beam truss rod,” Dave said, and con- 
tinued, “I was there when you started the nut on.” 

“You was not there when that blamed wrench slipped 
and caused me to bark my knuckles on the journal box, 
was you?” Alec asked, the while gingerly petting said 
knuekles with his other hand. 

“No,” said Dave, “me being of a sort of religious 
turn, I’m glad I was not in hearing when that happened.” 

“*Sort’ was well used there,” said Alec, “but just 
how would you go about making a bill for that job?” 
he asked and went on “you know there is no provision 
in the rules for making a charge for repairing a brake 
beam on a car, nor is there any charge that can be 
made for just a one and one-eighth inch nut; so you 
think I should work on your blamed old car, put it in 
ship-shape and send it home to you free of charge, do 
you?” 

“O, no,” Dave answered, “there’s no objection to you 
getting pay for what you do, but there is objection to 
you billing for what you don’t do.” 

“Now see here,” said Alec, “if I had taken that beam 
out and put another one in its place or if I had taken 
it out and put that nut on and put the same beam back, 
my charge of a second hand beam complete would have 
been correct, wouldn’t it?” 

“Sure it would,” Dave replied. 

“Well, what do you care whether I take the beam out 
to put the nut on or whether I put it on while the beam 
is still on the car?” Alec wanted to know. 

“Don’t make a bit of difference to me,” Dave said, 
“it’s my business to see, as far as I can, that when you 
bill our cars, you bill ’em according to the rules. Besides,” 
he continued, “I didn’t make the rules—I just try to 
work by ’em.” 

Alec saw that Dave was pretty well stirred up, so he 
decided to let up on him, so he said: 

“Well, Dave, I was just trying you out on that rule, 
to see if you would be as contrary as usual, and I find 
that you will, so I'll tell you, I had to change that brake 
beam, because the defective one on the car was an old, 
out-of-date No. 1 beam and if I had changed it in kind, 
I+vould have got no pay for it and, not being overly 
fond of working and spending the company’s good time 
for nothing, I just rebuilt a second-hand beam and put 
it on and made my bill accordingly, so you see the ac- 
count is square after all. 

Dave snorted, “Smart-Alec, huh? Well, since you’ve 
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been so nice as to tell me all about it, let’s just go out 
there and take a look at the whole job.” 


A? they passed the scrap bin, Dave had to stop and 
caliper the truss rod of the old beam to see for 
himself if Alec was right. That done he sauntered on 
over to the car and gave it the “once over,” then came to 
the brake beam, stopped, looked at it, then went around 
on the other side of the car and looked again. Then 
he exploded : 

“What the hell do you mean, Alec, by turning one 
of them brake heads bottom upwards? If you was going 
to do the job, why didn’t you do it right?” 

Alec, looking himself, saw what Jim had done, then he 
said: 

“Well, I'll be damned!” But after a little considera- 
tion he said, “Why, Dave, here’s what happened.” 

“Jim found that both of those, old brake heads were 
right hand heads, so all he could do was to turn one of 
them bottom up’ards. Course it don’t make any dif- 
ference, it’s a center-hung head anyway.” 

“Difference, hell!’ Dave snorted, ‘all you think about 
is your damned repair bill. Second paragraph of Rule 
16 says, ‘Repairs to foreign cars must conform, in detail, 
to original construction,’ with certain exceptions and that 
is not one of the exceptions. That brake head is bottom 
up’ards, Alec, it’s just bottom up’ards, that’s all. I’m 
going to contest your bill unless you correct that repair 
job.” 

Then Alec’s dome cap went off. 

“Bottom up’ards is it? Bottom up’ards! Well, what 
if itis? I reckon when you put in a pair of wheels you 
look to see if they’re bottom up’ards don’tcha? Why, 
this old trap’s 21 years old, stenciled here on the side, 
‘Built 1912.’ It’s been patched in every State in the 
Union and Canada to. boot. Now you want to talk 
about ‘original construction,’ why the man that made it 
couldn’t tell what the original construction was. Just take 
a look at the other end there, there’s a whole brake 
beam some one has put on bottom up’ards. We just got 
it from you less than a week ago. It’s only been up to 
Mallory with a load of lumber. We’er all lucky it made 
the trip.’ Alec’s breath being exhausted, he stopped 
and looked at Dave. 

Dave was stamping around the other end of the car 
with his hands rammed deep in his overall pockets and 
when Alec finished his “say” Dave was quiet and thought- 
ful for a moment, then raising his head, looked straight 
at Alec and said, “I’ll tell you what Alec, let’s go to the 
show tonight. There’s a good one on at the Bijou.” 

After a moment’s hesitation, Alec said, “Might as 
well, I reckon.” 

“Alright,” said Dave, “I’ll meetcha at the drug store 
‘bout 7:30.” So saying, he turned and “ambled” off 
toward his own shack, softly whistling, “Meet me in St. 
Louis.” 


A New System of 
Cleaning Tank Cars 


N automatic, mechanical, tank-car washing machine, 

designed and built by the Pyrate Corporation, 
Portland, Ore., has been thoroughly tested during 
the past 12 months by the Union Pacific at Los 
Angeles, Cal., and the General American Tank Car Cor- 
poration at Chicago. The machine is used to apply 
chemicals to tank-car interiors automatically and mechan- 
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ically, providing cleaner cars at substantially less cost 
than by present hand-cleaning methods. It is estimated 
that the Pyrate system saves approximately 50 per cent 
in labor and material costs, also reducing by a similar 
amount the time which cars must be held out of service 
for the cleaning operation. 

The Pyrate process involves the cleaning of all kinds 
of tank-car loadings in the edible and inedible oil and 
grease class, fuel and lubricating oils in the petroleum 
class; also various kinds of chemical loadings. The 
mechanical cleaning machine is said to do unusually 
effective work, enabling changes in car service to be made 
from one commodity to another without contamination 
of the lading. Another important advantage is the elimi- 
nation, in most instances, of the necessity of steaming 
the cars before cleaning. Labor conditions in the repair 
yards and cleaning tracks also are improved, since it is 
easier to clean tank cars, and, owing to the more thor- 
ough cleaning of the cars, men using cutting or welding 
torches on repair work can operate with less discomfort 
and danger from smoke and gases. 

The illustrations show Pyrate tank-car cleaning ma- 
chines installed on a double-track rack at the East 
Chicago plant of the General American Tank Car 
Corporation. While two machines are included in this 
set-up, it is anticipated that more will be installed at such 
a time as production demands warrant. These machines 
are leased by the Pyrate Corporation, which, in turn, 
supplies the chemicals required in the cleaning operation. 

The Pyrate machine is made almost entirely of bronze 
and brass to eliminate the possibility of ignition by spark- 
ing, should the machine accidentally bump against the 
inside of a car containing inflammable gases. Special 
attention has been given to wearing parts, stainless steel 
being used wherever possible. As may be seen from 
the illustrations, the machine comprises essentially a pipe 
assembly extending through a false dome cover and 
provided with a three-inch flexible wire wound hose con- 
nection at the top to supply the cleaning chemical under 
pressure; a standard steam hose connection at the dome 
cover for use when it is necessary to steam the cars; a 
series of four stationary nozzles just below the false cover 
and used in cleaning the dome; and a pair of rotating 
nozzles at the lower end of the pipe for cleaning the 
interior of the main tank. These lower nozzles revolve 
slowly in a vertical plane and also in a horizontal plane 
under gear drive from a small turbine, thus cleaning 
effectively all interior parts of the tank. 

The machine is supported by a counterweight from a 
swing crane over the cars, thus permitting its ready 
application to, or removal from, the tank-car dome. The 
dome cover is clamped in place by means of wing nuts 
and adjustable clamps. An adjustment feature permits 
lowering the revolving nozzles to the proper position near 
the center line of the tank, regardless of the tank’s 
size. The dome cover also is designed to fit all stand- 
ard sizes of dome openings. All projecting parts of the 
machine are well guarded against any damage which 
might occur in handling. 

During the actual cleaning operation, the prepared 
chemical solution, contained in tanks below the ground, 
is forced, by means of a steam pump, through pipes into 
the machine and out of the rotating nozzles in two con- 
centrated streams under 150-Ib. pressure. At this pres- 
sure and with the nozzle size and design provided, the 
two streams of a chemical solution can be thyown, in 
practically a straight line, a distance of over 60 ft. The 
nozzles revolve in a vertical plane step by step, a degree 
at a time, and the entire nozzle support and gear drive 
assembly revolves about a vertical axis at a speed which 
is automatically varied so that twice as much time is al- 
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lowed for cleaning the ends of the car as is used in clean- 
ing the sides. Two underground storage tanks of 1,000- 
cal, capacity each are used for the chemicals, one for the 
cleaning of petroleum service cars and the other for 
edible and inedible commodity cars. 

In practically all 10,000- and 12,000-gal. tank cars, 
no vertical adjustment of the machine is necessary in 
the cleaning operation, as the nozzles work at any point 
desirable between the top and bottom sheets. However, 
in some 6,000- and 8,000-gal. tanks, which are lower and 
longer, the angle at which the stream strikes some of 
the sheets in the car is quite small. To increase this 
angle of action to a sharper or more direct hit, the ma- 
chine, while working, is raised and lowered by turning a 
wheel which revolves on a quadruple thread. Half the 
cleaning operation can then be performed with the ma- 
chine near the top of the car and the remaining half with 
it located near the bottom. This enables the two streams 
of cleaning solution to strike the tank sheets more di- 
rectly and effectively. 

The machine is said to perform the following duties: 
\pply heat at a constant temperature; apply a scrubbing 
force for cleaning with a chemical especially prepared to 
attack the substance to be cleaned and still allow it to 
be rinsed free. After the mechanical cleaning operation 


is completed, the car is cooled by the machine in about 15 
min. so that a man can enter the dome to brush out any 
remaining sludge and water which does not drain out. 

The alkaline chemicals furnished by the Pyrate 
Products Corporation and used in the cleaning operations 
are the result of several years’ experiment with all types 
For deodorizing tank cars previously 


of car cleaning. 


View of the Pyrate automatic, mechanical, tank-car 

washing machine as installed at the double-track cleaning 

rack of the General American Tank Car Corporation at 
East Chicago 
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loaded with such products as petroleum, fish oil, etc., 
this company has developed a new product known as 
Pyrasol, a stable form of chlorine, which performs the 
double function of cleaning and deodorizing. Pyrasol, 
which comes in crystalline form, previous to solution, 
has also been used for cleaning and deodorizing refriger- 
ator cars. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Dwwision is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Joint Evidenee for 
Improper Work 


The Union Pacific executed joint evidence cards for 
alleged improper work and work claimed not performed 
on a number of Union Pacific cars returned by the 
Missouri Pacific at Kansas City for items such as 
coupler yoke rivets improperly applied; defective air 
brakes; air brake retainer valves not cleaned and im- 
proper second-hand brake beams applied, and presented 
these cards to the Missouri Pacific along with billing 
repair cars. The joint evidence cards were rejected by 
the Mo. P. on the grounds that Rules 12 and 13 do 
not authorize the use of joint evidence to establish 
liability on the part of the repairing line in the cases 
in question. The Union Pacific contended that joint 
evidence was final and that the Mo. P. should furnish 
defect cards to cover. In the case of the cars involving 
loose coupler-yoke rivets the Mo. P. stated that the 
cars left its repair tracks with rivets tight and in first- 
class condition and contended that it was entirely pos- 
sible that the rivets might become loose or broken in 
subsequent yard or road movements. The Mo. P. 
contended that the air brakes on the cars in question 
were properly cleaned under the provisions of Rule 60 
and, in the case of the retainer valves, it was claimed 
that it is impossible for anyone to state positively 
whether or not such valves have been cleaned two or 
more days after the work has been done, particularly 
in damp, rainy weather. The Mo. P. refused to rec- 
ognize the use of joint evidence in all of the cases where 
it was shown that “brakes would not set in position 
No. 2 or release in position No. 4,” claiming that the 
brakes on the cars involved were cleaned in accordance 
with Rule 60. 

In a decision, rendered November 4, 1932, the Ar- 
bitration Committee said that “Rule 12 does not author- 
ize the use of the joint evidence card for the purpose 
of determining whether or not work was actually per- 
formed or whether serviceable second-hand material was 
used. A definite statement has been made by the repair- - 
ing road that the cleaning reported was actually done 
and that brake beams were not defective at the time of 
application. Therefore, the contention of the Union 
Pacific is sustained in only where joint evidence shows 
that air brakes failed to pass the required tests by the 
single-car testing device, and were subsequently cleaned 
within 60 days in accordance with the provisions of Rule 
60, Section (i), Paragraph (4) ”’—Case No. 1721, Union 
Pacific vs. Missouri Pacific. 
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Locomotive Repair Shops 
And Modern Loecomotives* 


By John Robertst 


I feel sure that all mechanical officers will agree that, 
generally speaking, our present locomotive repair shops 
are not at all adequate to meet the needs of the power 
of today. The relation of the locomotive shops to the 
locomotive itself is too closely allied to be ignored any 
longer, if the railroad companies are to avail themselves 
of its maximum efficiency. 

When we look around our many shops, one has to 
admit that the locomotive shop and shop practice have not 
kept pace with recent locomotive developments. Of 
course, there are various reasons for this condition— 
principally, I think most locomotive repair plants were 
built before the present-day power was developed—con- 
sequently, the larger locomotive finds itself in a place 
altogether too small and not adapted to its needs. Un- 
fortunately, the mechanical department has too often 
been looked upon as a “spending department,” and the 
mechanical officers find it difficult sometimes to get 
the necessary capital to keep their equipment up-to-date, 
with the result that a great many obsolete machine tools 
are still in operation at a loss to the company. 

If we contrast this condition with the automobile in- 
dustry, what do we find? No sooner does a machine 
or tool become obsolete than it is replaced with the most 
efficient tool on the market—a new engine is developed, 
immediately the entire plant is re-organized. 

The railway mechanical officer has himself partly to 
blame for what is sometimes referred to as inefficiency— 
he has been too prone to say (perhaps under pressure) 
“Yes, we can get along for another year!” 

I also want to say, even in the face of all we read in 
our trade journals and railway periodicals, that the 
machine tool builder is also partly to blame. They have 
not in the past kept pace with the requirements of the 
locomotive shops—perhaps because of the limited market 
for their product. I do not mean this to cover standard 
tools, such as lathes, milling machines; shapers, etc.— 
what I have in mind is special requirements to give better 
production, reduce cost and increase efficiency. For in- 
stance, where would you find a high class piece of ma- 
chinery today with the journal bearings turned and 
rolled, and yet this is what most locomotive shopmen are 
doing with the result that the very foundation of the 
locomotive is inefficiently machined at the start. I know 
it is an easy matter to grind the journals on the main 
driving axles before the wheels are applied—this can 
be done on any good piston rod grinder and is a practice 
which should be standard—but it is another matter to 
grind the journals after the wheels have been applied. 
Some few years ago we made a very careful study of 
this subject and found it would be a good practice to 





“Abstract of a paper presented before the New England Railroad Club 
ata es held January 9, 1934. 
7 Chief of motive power and car equipment, Canadian National. 
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grind all journals on locomotive driving wheels, as we 
believed that apart from getting a more highly efficient 
job, considerable economy was to be effected. Unfortu- 
nately, however, there was no machine on the market in 
the United States or Canada, capable of doing this work. 
We then got one of our machine tool builders to look 
into the subject, with the result that a journal truing 
and grinding machine was developed—the first of which 
was installed in the new Canadian National shops at 
Montreal. Perhaps it would be interesting to give you 
a few figures taken at random as to the mileage made 
by ground journals and journal brasses. 

Recently, we shopped one of our 5700 class Hudson 
type locomotives, which had made 247,101 miles, and 
the maximum amount of wear found on any driving 
journal was .025-in. and the maximum amount out of 
round was .012-in. These axles were calipered at the 
hub end, center and inside of the journal. The driving 
box brasses had lasted the full mileage of 247,101 miles. 
You will understand, of course, that these were floating 
bushing type driving boxes. An examination of our 
records show that from the five locomotives of this type 
operating on our road in fast passenger schedule be- 
tween Montreal and Toronto, the average life of the 
driving box brasses was 177,109 miles, but one had to 
have two brasses renewed shortly after going into serv- 
ice. Omitting this one record, the other four of this 
type averaged 216,191 miles for driving -box brasses. 

Personally, I am a strong advocate of ground journals, 
and if you are thinking about it, do not go in for any 
makeshift job with portable grinders or the like—it can- 
not be done. 


Type of Locomotive Shops 


There are various types of locomotive shops in opera- 
tion, but generally speaking, most plants are constructed 
either longitudinal type or transversal type. There may 
be advantages to both styles of shops, and sometimes the 
ground space available determines the layout. Recently, 
the longitudinal shop has come into favor with the intro- 
duction of the so-called “spot system.” In our study, 
however, we decided to go to the transversal type of 
shop—first because of the ground space available, and 
secondly because we thought we could develop a shop 
having the entire equipment under one roof, which has 
great advantages in a country where we get very cold 
weather during winter months. We also had in mind 
laying out a shop which would enable us to route ma- 
terials from one department into another with the least 
possible travel. 

I would like to tell you an interesting experience which 
was forced upon us when the railways now constituting 
the Canadian National were consolidated—and you may 
find this an interesting study if you go in for it. In 
this consolidation, we had practically five separate rail- 
roads—all furnished with their own rolling stock, their 
own shops in their respective territories, their own shop 
equipment and practices in operation. It certainly was 
a study. However, we decided to develop a set of 
standard maintenance regulations for the purpose 0! 
standardizing shop practices and also locomotives, and 
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in doing so, we found that the shop methods of all our 
shops could be greatly improved—and do not forget 
that this consolidated railroad reaches from the Atlantic 
to the Pacific ocean, having a total mileage of 24,000 
miles of railway, with a diversity of geographical and 
climatic conditions. However, the maintenance regula- 
tions were prepared and from this study, the new Point 
St. Charles shops! were built to embrace the standards 
which had been adopted. 


Unit Measurement System 


It was also felt that some standard measuring stick 
should be adopted for measuring shop production, par- 
ticularly as some of our plants were working on a straight 
time basis, others were operating on a bonus system. To 
eliminate the bonus system was to remove the measuring 
stick in those shops. To introduce the bonus system in 
the other shops at that time was not desirable. It was 
then decided to develop some system which would enable 
the shop management to know what progress was being 
made. This was not an easy task. First, we tried to 
develop a measuring stick based on tractive effort, then 
on haulage capacity, and also on the potential horse- 
power basis, but none of these were practicable or suf- 
ficiently accurate to be of any value. It is also a well- 
known fact that the A. R. A. classification of repairs is 
of no value, because of the varied cost of reconditioning 
locomotives. Latterly, we adopted a unit measurement 
system based on the “man-hour”’—this system has 
worked out very. well and is sufficiently accurate to give 
us a close shop efficiency figure month by month for each 
locomotive and car repair shop. 

Considering the large amount of money spent in labor 
and material per month in a large locomotive shop, it 
is not fair to the shop superintendent, unless you can give 
him some measuring stick by which he can tell what prog- 
ress he is making. 


Shop Methods 


Let me here again refer to the subject of shop prac- 
tices. I might say that on our railroad, on account of 
the size of the railway, which necessarily employ a large 
number of men in the mechanical department—having 
quite a number of shops scattered from the Atlantic to 
the Pacific—we have found it necessary to establish a 
shop methods department which comes under the juris- 
diction of the mechanical department. This department 
has been a valuable asset, particularly as the men em- 
ployed in it are trained mechanics who are used for 
inspection purposes, conversant in the operation of the 
unit measurement system and also developing shop 
practices and methods, etc. It would be interesting 
perhaps to mention that when our maintenance regula- 
tions were first developed, a limit of wear was established 
for the various moving parts, also tolerances of fits 
covering the locomotive machinery, etc. 

Ground Journals—We have found that, as previously 
stated, the ground journal on the axle was a step in 
advance of any previous practice, also that a closer and 
better fit of the axle box, brasses, should be accomplished. 
We have adopted steel liners on our driving wheels 
and have found that the best material for this purpose 
is standard boiler plate. When these liners are applied 
by the welding process, they practically last the life 
of the wheel. We then found that to make a good appli- 
cation of brass liners to boxes, it was advisable to use 
the electric welding process for fastening the brass liners 
to the boxes. This particularly applies to a floating 
bush type. This can best be done by changing the 


‘(These shops were described in detail in the March, 1930 issue of the 
ailway Mechanical Engineer—Ent1ror.) 
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polarity of the electric welding generator and using a 
special electrode for the purpose. 
Piston rod work—Another practice which I think 
would be of interest is the machining and fitting of piston 
rods to crossheads. We grind all piston rods within 
.002-in. tolerance, being very careful to see that all radii 
are properly rounded out without tool marks, and the 
piston rod! is then fitted to the crosshead. Gages and 
reamers are used for maching the crosshead to a stand- 
ard taper and fit, making sure that the, fit is properly 
smoothed out without tool marks. The end of the piston 
rod is also machined to a gage and carefully fitted to 
the piston and pressed into position. We do not approve 
of the common practice of drawing the piston rod up 
with a temporary key, as from our experience, we have 
found more fractures starting at the piston rod key- 
way through the use of the temporary key than otherwise. 
The enginehouses were also notified to eliminate break- 

ing the crosshead fit as much as possible. 

Grinding of Motion Links, Blocks, Etc.—I might also 
mention that an interesting development has been made 
in the motion gang, where we adopted a link grinder 
and an internal grinder combined, thus enabling one 
machine to take care of all the grinding work necessary 
in the motion gang. This means that we can grind our 
motion links and link blocks, and swinging the pendu- 
lum out when not in use, the grinding head (being a 
No. 2 internal grinder) takes care of grinding the motion 
bushes. 

Nickel cast iron cylinders—A few years ago, we 
were almost at the point of going to a cast-steel cylinder, 
but in recent years, we have developed a locomotive 
cylinder manufactured from nickel iron (60 per cent 
steel and 1 per cent nickel) having a tensile strength of 
35,000—40,000 Ib. per sq. in. This metal has a Brin- 
nell hardness of from 207 to 230, which is easily ma- 
chined, giving a good smooth finish and a good grain 
structure in heavy sections. 

Electric flue welding—The adoption of electric flue 
welding has also greatly assisted in getting longer tube 
mileage. Our practice is to lightly bead the flues at the 
back end and then electric weld them to the tube sheet— 
the flue being prossered on the water side of the back 
tube sheet before the bead is formed. Instructions are 
also issued that at each washout period, the flues are 
given a light prossering, which means that they are 
constantly kept up against the back of the tube sheet, 
and that by the prossering process the scale is removed 
from the flue on the inside of the tube sheet. 

Firebox application—I feel sure that you will all agree 
that the welding process has also changed the method of 
locomotive repairs, particularly the application of new 
fireboxes, one-half side and three-quarter side sheets. 
At one time it was necessary to take the boiler out of 
the frames and send it to the boiler shop for firebox 
renewal. Now, with the present practice, new fireboxes 
can be applied in the erecting shop in four or five pieces. 

Double-gunning of staybolts—A very interesting de- 
velopment which has greatly reduced the possibility of 
staybolt leakage is that of double-gunning staybolts. This 
is a process in which we use Chicago Pneumatic No. 11 
pneumatic hammers supported by a pneumatic “holder- 
on”—both guns working on the inside and outside of 
the staybolts at the same time with an especially de-. 
veloped tool manufactured to expand the staybolt from 
the inside, thus tightening up on the thread on the fire- 
box sheet. Of course, it must be understood that we are 
using exclusively hollow staybolt steel for this purpose. 
A leaky staybolt on our railroad is a thing of the past. 

We find that by the double-gunning process, we save on 
an average about 25 per cent over the old method of 
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staybolt application. A fair average performance on a 
straight away job on a side sheet is 50 to 55 staybolts 
per hour. At the same time this process removes the 
fatigue of the boilermaker, which makes it a preferable 
job from his point of. view. 

Heat treated tires—We are using heat treated tires. 
This necessarily caused us to develop a furnace with 
temperature control. Our Maintenance Regulations call 
for a maximum of 600 deg. F. for the application of 
tires, and prohibits any part of the tire being heated be- 
yond 800 deg. F. It is necessary that this regulation be 
rigidly enforced in order that the temper of the heat 
treated tires which we use shall not be destroyed in the 
process of application. The electric tire heating furnace 
has an automatic pyrometer control, the power cutting 
out at 700 deg. F. and cutting in again when the tem- 
perature of the furnace drops to 650 deg. F. The capac- 
ity of the furnace is four tires per charge, and the tires 
remain in the furnace for about 90 min. The power is 
on for only about one-half this period, however, as the 
control cuts in and out as the temperature of the furnace 
rises and falls to the high and low limits. The load is 
approximately 90 kw. and, figuring on 1 cent per kilo- 
watthour for power, the cost of heating would be 17 cents 
per tire. 

Quartering machine—We have a special quartering 
machine which was developed by one of the machine tool 
companies. The first machine built was installed at Point 
St. Charles shops, Montreal. With the introduction of 
this machine, we find that it is possible to quarter our 
crankpins accurately within .002-in. for a 14-in. throw 
and the alignment is perfect. Since the introduction of 
this machine, we find it preferable, particularly on large 
power, to rough machine the crankpins to within a 
reasonable limit and finish them in the quartering ma- 
chine, which gives us much more accurate work than 
finishing the crankpins and pressing them into place. 

Locomotive spring repairs—I would also like to make 
mention of the subject of spring repairs. For a great 
many years, the practice in our locomotive shops for 
repairing springs has been simply governed by the “rule 
of thumb method.” I also intend to show you a pic- 
ture of our latest spring plant. All springs from loco- 
motives undergoing repairs are sent to the spring shop 
for examination. If springs have no visible defects, they 
are put in the testing machine, and, provided they assume 
the correct height under load, they are lubricated by 
being immersed in a bath of leaf spring lubricant which 
is maintained at a temperature of 180 deg. F. After 
being immersed for 45 minutes, they are drained and 
sent back to the erecting shop. 

For springs requiring repairs or new springs being 
made, the process is as follows:—The leaves are 
heated to a temperature not exceeding the hardening 
temperature and formed on the forming machine. After 
forming, the leaves are re-heated in the furnace to the 
correct temperature for quenching, quenched and then 
transferred to the drawback furnace. Electric furnaces 
are used for the entire process, with automatic pyrom- 
eter control. The leaves are inserted on edge, a com- 
plete set at a time and are separated from each other 
while the heating is being done. The hardening tempera- 
ture is 1550 deg. F. for Carbon or Nickel Molybdenum 
steel—and 1650 deg. F. for Silico-Manganese or 
Chrome-Vanadium steel. The drawback temperature is 
725 deg. F. for Carbon steel—830 to 900 deg. F. for 
Silico-Manganese—800 deg. F. for Chrome-Vanadium, 
and 850 deg. F. for Nickel-Molybdenum steel. 

A Brinnell test is made right in the spring shop on 
a specimen plate from every heat, as a final check on 
the tempering of each spring. This only takes a minute 
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or so and results in a wonderful uniformity of product. 
The Brinnell hardness required for ordinary carbon 
spring steel is 388, for silico-manganese or chrome-van- 
adium 388 to 418, and for nickel-molybdenum 418 to 
430. 

The spring buckles are die-forged from bar stock, the 
bar being lapped at the bottom of the buckle and upset at 
welding heat in a four-inch forging machine. 


The cost § 
of these buckles is only about one-third of manually | 


forged buckles and they are by far the most satisfactory | 


buckles we have ever used. 

The springs are assembled and banded in a press in 
the regular way and the buckles stamped. The springs 
are then tested for load and working height, and, after 
being lubricated as mentioned before, they are ready for 
delivery. It should be noted that about 25 per cent oi 
the springs coming into the shop do not require any re- 
pairs, and not more than one-third show any broken 
plates. It is important when new leaves are being cut 
from a bar to turn the bar over at each cut in order to 
get the ragged edge on top at each end of the leaf. 

Shop facilities for auxiliary equipments—With the 
introduction of various auxiliary equipments to locomo- 
tives, such as boosters, feedwater heaters, superheaters, 
exhaust steam injectors, stokers, etc., it has become 
necessary that these equipments should be assigned to 
a definite department of the shop for reconditioning, 
just as we assign our air brake equipment. 

To my mind, the railway locomotive shops have been 
subjected to a good deal of undue criticism. Personally, 
I have often marveled at the splendid performance made 
in most of our large shops, considering the great dis- 
advantage under which they are called upon to operate. 
I believe it is much simpler to build up an efficient or- 
ganization in a manufacturing plant than in a railroad 
repair shop, particularly when one considers the diver- 
sity of operations that are necessary in reconditioning a 
locomotive—the many problems which the shop forces 
are faced with, on account of the condition of the loco- 
motives when they arrive at the shops for repairs, also 
the many complications that enter into the problems on 
account of the location or the condition under which the 
locomotives have been operating. Some locomotives 
come from a bad water district, and you would naturally 
expect more boiler work than on locomotives coming 
from a good water district—the curvatures of the rail- 
road, grade conditions, and many other conditions that 
enter into the wear and tear of the machine confront 
the shop staff with problems which are not common to 
any other industry within my. knowledge. 

I believe that all railway mechanical officers should 
give most serious consideration to working to closer re- 
finements in order to develop the best possible class of 
work known to us, so as to eliminate as much as possible 
unnecessary repairs at enginehouses. 

Much can be done to improve the class of work which 
shops are called upon to perform. At the same time, let 
me say that we should also give serious consideration to 
the many rules and regulations under which we are 
compelled to operate. It seems to me that some of 
these rules and regulations which are enforced upon the 
railway companies were quite right and proper when they 
were developed, but are now obsolete. Take for instance 
the developments in locomotive boiler maintenance. The 
high grade of material used and the class of work per- 
formed by the railroads make it possible for us to get 
from 200,000 to 300,000 miles between retubing. Why 
locomotives should be taken out of service at the end ot 
five years for external examination, when it is a known 
fact that the boilers are in good condition, is something 
that I cannot understand. 
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Tread Wear Gage 
For Locomotive Tires 


HE tread-wear gage illustrated is for the purpose 

of quickly and accurately measuring the wear at 

the tread on locomotive tires and wrought-steel wheels. 
The gage is made throughout of %-in. sheet steel, cut 
and filed to shape. The triangular shaped piece was 
drilled for three %-in. pins which were filed to % in. 
high, then the piece was welded to the body of the gage. 
The purpose of the three pins is to act as a three-point 





Close-up of the tread gage showing the construction 


support for the gage on the inside face of the tire while 
measuring the height from the top of the flange to the 
tread. 

The guides for the movable points were located to 
hold the pointer 2% in. from the back of the tire, which 
is the distance between the pointer and the three pins. 

The pointer is slotted and held in position by a loose 
rivet with a light flat spring washer on the back of the 
gage. The graduations on the movable pointer are lo- 
cated by moving the pointer down 14¢ in. from the bot- 





Tread gage being used on a tire 


tom edge of the gage frame. This will be the first mark 
or zero which measures a tread of no wear or a flange 
of 1% in. standard height. The guide is then graduated 
in sixteenths to show a wear of 1%p» in. or more, 
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One of the photographs shows the finished gage with 
pointer set for no tread wear of a flange of 1% in. high. 
The other shows the gage in position on a tire for check- 
ing the tread wear. The wear should be checked at sev- 
eral different points on the same tire, usually the most 
wear is found at a point just in front or behind the 
crank pin and at each end of the counterbalance. 


Driving-W heel 
Counterbalancing 


OUNTERBALANCING locomotive driving 

wheels without accurate and reliable devices for 
determining the figured weights are productive of doubt- 
ful and sometimes discouraging results. 

At this time unusual interest is being displayed by 
members of the A. R. A. in both plain and cross-counter- 
balancing of locomotives for the elimination of axle and 
pin failures, together with the attendant effect on high- 
speed riding comfort, safety and speed. 

The drawings shown here explain and describe.a de- 
vice for balancing driving wheels precisely and accur- 
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A rigid cast iron base anchored in concrete assures 
accurate balancing 


ately. The main portion consists of a cast-iron support- 
ing base with a generous gap in the center to accom- 
modate the center crank of a three-cylinder main wheel 
and axle assembly. The limits will fit axles ranging 
from 8 in. to 14 in. in diameter. The height is just 
enough to clear the yoke nicely from the floor when 
loaded for a heavy pair of main wheels. The base has 
a heavy section throughout and is not easily disturbed 
should the crane operator allow a pair of wheels to drop 
too hard. In addition, it is anchored to a suitable con- 
crete foundation. 

Cast-steel supports for the rollers are mounted on 
each end of the stand and each is provided with four 
S. A. E. adjusting screws which adjust against hardened- 
steel inserts in the top of the base, making alinement 
simple from the four corners and preventing the roller 
supports from shifting either way. 

The rollers are made of plain carbon steel with case- 
hardened faces, which are polished to a glass-like finish. 
Each roller is supported by a 2%4-in. shaft and two an- 
nular ball bearings, also provided with retaining casing, 
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sealing them for the retention of oil and exclusion of 
foreign matter. 

The weighing yoke is fitted with a ball-bearing hous- 
ing for the pin bearings. This housing is of cast steel, 
cored out for the insertion of the quadruple, plain 
radial ball bearings. A wide bearing is desirable here 
on account of the step in pin diameters at the main for 
side and main-rod fits. The top portion of the bearing 
housing is grooved out to take the weighing yoke which 
is made in one piece. There is also centered here a 
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Details of the weighing yoke 


large ringed clevice for a crane-hook connection to 
facilitate transferring the weights to opposite pins. 
Cast-iron weights are made up in units of 50 Ib. each. 
About 40 of these are provided, each stamped on the 
outside edge so the weight can be computed when they 
are piled up in the yoke. Smaller weights are also pro- 
vided, several weighing 25, 10, 5 and 1 Ib., the latter 
being made of sheet steel of varying thicknesses. Al- 
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Bearing —— case hardened 
and polished roller contacts 


One of the four ball-bearing roller assemblies used for 
supporting the driving axle 


Steel finish 
all oer a feqred 





Jpot welded 
Several places 


lowance in the total is also made for the total weight of 
the yoke assembly, which in this case is 283 lb. 

The rollers are a decided advantage in design over 
the straight-edge ways in that the wheels stay in one 
place all the time. They will not injure the journals and 
they make the weighing more sensitive. The wheels 
when so mounted are very susceptible to small changes 
in weight and consequently better static balance is 
obtained. 


68 


Railway Mechanical Engineer 


Hydro-Shift Vertical 
Turret Lathe 


HE development of the Hydro-Shift vertical turret 

lathe by the Bullard Company, Bridgeport, Conn., 
has made available a machine in which ease of control 
is combined with complete flexibility to make possible 
maximum output with the least effort on the part of 
the operator. This type of machine has been placed on 
the market in 56 in., 66 in., 76 in. and 86 in. sizes. 

The controls are so arranged that the operator has 
full control of the machine from either side. Any one 
of sixteen speed changes may be selected by the move- 
ment of a crank lever which actuates a direct reading 
dial. The table speeds of the 56-in. machine, for ex- 


The Bullard vertical turret lathe in which speed changes 
are made hydraulically 


ample, vary, with a 900 r.p.m. motor, from 3.1 r.p.m. 


to 74.1 r.p.m. If the operator desires, for instance, to 
change from a table speed of 3.1 r.p.m. to a higher speed, 
the selection is made according to the dial reading with- 
out the necessity of stopping the machine. When ready 
to make the actual change of table speed after the desired 
reading has been set on the dial, the clutch lever is moved 
to bring the table to a full stop and then thrown back 
into the engaged position. In the interval the gears have 
been hydraulically shifted to the selected speed shown 
on the dial. It is not necessary under this system of 
shifting to figure the proper combination of levers in 
order to obtain the desired speed. 

The feed controls, both on cross rail and side head, 
are equipped with direct reading micrometer dials with 
observation stops to provide a quick and accurate means 
of holding limits and duplicating sizes after the first 
setting is completed. Feed levers control the starting 
and direction of the feeds, while easily accessible trip 
levers on the front of the feed works provide.a means 
of stopping instantly the feed of any desired head merely 
by the pressure of a finger. Power traverse handles are 
so designed as to spring into neutral immediately when 
the hand pressure is released, thereby avoiding the 
danger of being left in traverse and over- running the 
limit. A further safety device, known as an automatic 
overload kick-out, covers emergency cases of feed, pre- 
venting serious damage from jamming due to careless- 
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ness or overload. The feed works operate the power 
traverse at a rate of 13.75 ft. per min. Selector dials 
with knob controls located on the end of each feed works 
give a range of 16 feeds on all machines. Hammer hand 
wheels located on the front of the feed works and ac- 
cessible from the working position enable the operator 
to move any of the heads or slides quickly over short 
distances. In addition this type of wheel permits accu- 
rate and fine feeding when starting or finishing cuts. 

All of the heads of the Bullard Hydro-Shift are accu- 
rately counterbalanced through a system of steel cables 
and pulleys running on anti-friction bearings. By trav- 
eling the weights twice the distarice of the sliding mem- 
bers it has been possible to reduce the weights to one 
half the amount usually required in counter-weighting 
systems. The counter-weights on this machine are so 
designed that very little manual effort on the part of the 
operator is required to move the heads. All of the 
counter-weights are covered or concealed within the ma- 
chine, making not only for a neat appearance, but for 
safety as well. 

The bed of the machine is formed by a heavily ribbed 
casting designed for extreme rigidity and to provide a 
firm support for the cross-rail, main head and side heads. 
The sliding members, such as the cross-rail, main head 
saddles, swivels and side heads, are single unit iron 
castings, proportionately heavy and properly ribbed to 
obtain maximum strength, long life with maintained ac- 
curacy and the elimination of weaving under heavy cut- 
ting. The cross-rail, which is provided with raising 
screws driven by an individual motor for raising and 
lowering, will accommodate two heads. The machine 
illustrated is a 56-in. size with left-hand ram type head 








Specifications of Hydro-Shift Vertical Turret Lathes 


CEO: 66 in. 76 in. 86 in. 
0 ee re ee rere 56 in. 66 in. 76 in. 88 in. 
eee. ee erreae 561 in. 62% in. 68% in. 
Under turret face........... 58M%in. 67 1 in. 73% in. 79 ¥ in. 
Table diameter............. S0Oin. 61 in. 71 in. 83 in. 
Turret rail head: , , 
Vertical movement........ 30in. 30 in. 30 in. 30 in. 
Oe eT ae 66 in. 76 in. 88 in. 
Left-hand ram head: 
Vertical movement........ 48 in. 48 in. 48 in. 48 in. 
WS io aisiere sad a alene® 56 in. 66 in. 76 in. 88 in. 
Feed changes: 
SO) Pr ee 16 16 16 16 
NG 64d games Debsg sh tac .500 in. .500 in. .500 in. .500 in. 
PEIN bn. 058 5-5 ado 3 .010 in. -010 in. .010 in. .010 in. 
Table speeds: 
NG «59 oe a Felaiece.d are 16 16 16 16 
With 900 r.p,m motor: 
OE” TREE ee 2.6 32 41.9 
pre ee > | 60.8 52.4 44.2 
With 1,200 r.p.m. motor: 
eer eer. 3.4 2.9 24 
rere FS 80..7 69.5 58.8 
With 1,200 r.p.m. motor 
and 17-tooth table pinion: 
| Se ree 5.1 4.1 3.5 3.0 
_ ee ae 120.0 98.0 85.0 71.5 
Side heads: 
Vertical travel............ 35%% in 4434 in. 51 in. 5634 in. 
Horizontal travel.......... 30%% in 30% in. 30%% in. 30%% in. 
Max. diam. side head will 
EIR Re 56 in. 66 in. 76 in. 88 in 
Min. diam. side head will 
SER Pete REG Se OE 534 in. 15% in. 29 in. 
Floor space: 
A reer a 170in. by 180in. by 190 in. by 200 in. by 
180 in. 192 in. 208 in. 216 in. 
Maximum height.......... 173 in. 183 in. 189 in. 196 in. 
Weight, two main heads and 
two side heads.............. 52,000 Ib. 61,000 Ib. 68,000 Ib. 77,000 Ib. 
Motors (same for all sizes): 
i eee Ap AE og e-) 40hp., 900r.p.m. 


Rail-raising motor......... 


3 hp., 1,800 r.p.m. 
Power traverse motor...... 


2 hp., 1,200 r.p.m. 





for boring and right-hand turret type head. However, 
the machine may be optionally equipped with two ram 
type heads. The turret on the turret head is indexed by 
means of a crank handle driving through a worm gear, 
precluding the possibility of kick-back on the crank 
when heavy bars or tools for overbalance the tool weight 
at other stations of the turret while indexing. Each of 
the slides may be swiveled right or left at any angle up 
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to 30 deg. Two main heads on the cross-rail are pro- 
vided with feed works which permit rapid traverse, 
vertically or horizontally, each independently of the other. 

The lubrication system in the Hydro-Shift has been 
designed with a view to long machine life. The oil 
pump is located within the bed and connected directly 
to the head stock. It takes oil from the sump, passes it 
through the filter system and distributes it under pressure 
regulated to suit the various requirements. The ways 
of the rail, saddles and slides are thoroughly lubricated 
as are the feed screws, racks, pinnions and down feed 
rods. Forced lubrication is delivered to the spindle 
bearing and all other bearings, anti-friction or other- 
wise, throughout the head stock and side heads. The 
feed works contain their own reservoirs and are not con- 
nected to the main system. The filters in the lubrication 
system are so located near the bottom at the rear of 
the machine that it is not necessary to remove the rear 
machine cover in order to clean the filters. In the 
particular type of filter used it is only necessary to rotate 
the handle of the filters in order to clean the sludge 
from the filter and drop it into a sludge sump which is 
isolated from circulation. A pressure gage just above 
the speed control dial shows the oil pressure on the 
machine at all times and through this means indicates 
when it is desirable to clean the filters. 

All of the functions of the main drive rapid traverse 
and rail raising are accomplished by means of push but- 
ton control individual motors. Safety limit switches: af- 
ford a means of protection to cross-rail alinement and 
mechanism. Both upward and downward movements 
of the cross-rail are protected by limit switches. 

Where cutting-coolant systems are needed the 56-in. 
Hydro-Shift is provided with a separate water pan and 
pump, while for the larger sizes the pan is built into the 
concrete floor in order to give the most suitable founda- 
tion necessary for large machines and heavy cuts. 


Stationary 
Cutting Machine 


HE Linde Air Products Company, New York, has 

recently introduced a new stationary cutting ma- 
chine known as the Pantosec, which is especially de- 
signed for cutting dies, cams and other parts that must 
be smoothly and accurately cut. This machine has a 
cutting range of 44 in. longitudinally, and 20 in. later- 
ally, and it permits of straight-line cutting, angle cutting, 
beveling, circular cutting and intricate shape cutting. 
The floor space required by the machine is 72 in. by 
83 in. The Pantosec may be operated from either the 
template end or the blowpipe end, as a hand-guided or 
machine-guided instrument. Angles may be cut without 
templates since the cutting head can be locked for travel 
in either direction. Bevel cutting is simplified through 
the provision for adjusting the machine to the work so 
as to make it possible to line up the blowpipe without 
shifting the work, and the dividing head enables the 
operator to set stops on work that is to be cut in several 
directions. 

An extension so mounted as to be steady and secure 
makes it unnecessary for the operator to return to the 
back of the machine to start the profile cutting after the 
entry cut has been made. 

The machine consists of a carriage mounted on three- 
point supports. The piping for the gases is all enclosed 
in the carriage and all drives are protected by dirt- 
proof casings. A motor for either 110- or 220-volt cur- 
rent may be specified. The wiring is concealed and 
switches and controls are labeled and easily accessible. 
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Among the 
Clubs and Associations 





Toronto Raitway C1rus.—Steel Pro- 
cessing was the subject discussed by F. A. 
Sherman, vice-president, Dominion Foun- 
dries & Steel, Ltd., before the meeting of 
the Toronto Railway Club on February 2. 


NortTHWEsT Car MEN’s AssocrATION.— 
At the meeting of the Northwest Car 
Men’s Association on February 5 proposed 
changes in the A. R. A. rules and the new 
loading rules were discussed. 


INDIANAPOLIS CAR INspection Assocta- 
TION.—L. K. Sillcox, vice-president, New 
York Air Brake Company, presented a 
paper on the AB air brake at the Febru- 
ary 5 meeting of the Indianapolis Car 
Inspection Association. 


Car ForeMEn’s AssoctaATION OF CHI- 
caco.—Changes in A. R. A. Loading Rules 
was the subject for discussion by C. J. Nel- 
son, superintendent, the Chicago Car Inter- 
change, before the meeting of the Car 
Foremen’s Association of Chicago on 
February 12. 


PurRCHASES AND Stores Diviston.—A 
contest for the best paper relating to rail- 
way purchasing and stores work has been 
announced by the Purchases and Stores 
Division, American Railway Association. 
As in contests held in previous years, all 
employees below the rank of assistant pur- 
chasing agent and assistant general store- 
keeper are eligible. {| Three members of 
the general committee of the division have 
been appointed to judge the papers, as fol- 
lows: J. C. Kirk, assistant general store- 
keeper, Chicago, Rock Island & Pacific; 
G. H. Walder, purchasing agent, Chicago, 
Milwaukee, St. Paul & Pacific; and L. B. 
Wood, general storekeeper and assistant 
purchasing agent, Southern Pacific lines 
in Texas and Louisiana. Each paper must 
contain 1,000 to 3,000 words and must be 
submitted to W. J. Farrell, secretary, Divi- 
sion VI, Purchases and Stores Division, 
American Railway Association, 30 Vesey 
street, New York City, not later than 
April 1. 


FourtTH INTERNATIONAL CONGRESS FOR 
ApPLiED MECHANICS.—In accordance with 
the resolution adopted at Stockholm in 
1930 the Fourth International Congress for 
Applied Mechanics will be held in Cam- 
bridge, England, July 3 to 9. An English 
organizing committee has been formed and 
the Applied Mechanics Division of the 
American Society of Mechanical Engineers 
is co-operating with the committee with 
the idea of co-ordinating the participation 
of other American groups in this congress. 
The subjects to be discussed will be 
grouped under four general headings: 
Rational Mechanics, including vibrations of 
structures and machines; Mechanics of 
Fluids, including turbulence, the boundary 
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layer, heat transfer and compressible fluids ; 
Materials, including elasticity, plasticity, 
fatigue and crystal structure, and Water 
Waves, including resistance and _ stability 
of ships and seaplanes. Inquiries regard- 
ing the Congress and promises of manu- 
scripts should be addressed to the Applied 
Mechanics Division of the A. S. M. E., 
29 West Thirty-Ninth street, New York. 
Summaries of about 300 words in length, 
written in English, German, French or 
Italian, will be required about April 1. 


Rattway Crus or PittspurcH.—At a 
meeting of this club held at the Fort Pitt 
Hotel on January 25 John Dickson, en- 
gineer, Westinghouse Electric & Manu- 
facturing Company presented a paper in 
which the possibilities of the Diesel engine 
in railroad service were discussed. Mr. 
Dickson told the story of the development 
of the Westinghouse Diesel engines which 
are now being built in several cylinder and 
horsepower combinations and described the 
design and construction of the engines. In 
concluding his paper the speaker empha- 
sized the point that the advocates of Diesel 
engines for railroad service do not offer 
them as a facility for completely replacing 
steam locomotives but suggest the economic 
possibilities of this type for certain defi- 
nite classes of service. 


Directory 





The following list gives names of Secretaries, 
dates of next regular meetings and F poe 4 of 
on eg of mechanical associations and railroad 
clubs: 

Arr-Braxe Assocration.—T. L. Burton, Room 
05, 150 Broadway, New York. 
Auuren Rattway Suprcy AssocraTtion.—F, W. 
Venton, Crane Company, Chicago. 
American Raitway AssociaTION.—Division V. 
—Mecnuanicat.—V. R. Hawthorn, 59 East 
Van Buren street, Chicago. 
Division V.—EguipMEent Parintinc Sec- 
trion.—V. R. Hawthorn, Chicago. 
Division VI.—PurcHasE AND Srores.— 
W. J. Farrell, 30 Vesey street, New York. 
Division —Sarety Section—J. C. 
Caviston, 30 Vesey street, New York. 
Division VIII.—Car Service Diviston.— 
A. Buch, Seventeenth and H_ streets, 
Washington, D. Cc. 


AMERICAN Rattway Toor Foremen’s Assocta- 
tron.—G, G. Macina, 11402 Columet avenue, 
Chicago. 


American Society or Mecnantcat ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Driviston.—Marion B._ Richard- 
son, Rodm 332, 30 Church street, New York. 

Macuine SwHop Practice Drvision.—R. 
ie Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

MATERIALS HANDLING Diviston.—M. ° 
Potts, Sg am Company, 1440 Broad- 
way, New York 

Ort anp Gas Power_Diviston.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuets Diviston.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

CanapIan Rattway Crus.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, ms and August at Windsor 
Hotel, Montreal, Que. 

Car DepartMENT Orricers Assocration.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Foremen’s Association or Cxrcaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 


Regular meetings, second Monday in each 
month except June, July and August, La Salle 
Hotel, Chicago, Il 

Car Foremen’s AssociaTION oF OMAHA, Council 

luffs and South Omaha Interchange.—Geo 
Kriegler, car foreman, Chicago, Burlington 
& leon. Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Tuesday of each month at 
Council Bluffs, 

CentRAL Rattway Crus or Burrato.—M. D 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Regular meeting, second Thursday 
each month except June, July and August, 
at Hotel Statler, Buffalo. 

CLevetaNnp Rattway Ctus.—F. B.  Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet 
ing second Monday each month, except June, 

uly and August, at the Auditorium Hotel, 
ast Sixth and S$ 

Eastern Car ForemMen’s Association.—E. L. 
Brown, care of the Baltimore & Ohio, State: 
Island, N. Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS Car INSPECTION AsSOCIATION.—RK. 
A, senepeten, 822 Big Four building, Indian 
—_ nd. Regular meetings first Monday 
of each month, ex -ept July, August and 
September, at Hotel Severin, Indianapolis, 
at 7_p. m.. Noon-day luncheon, 12:15 p. m. 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL Rattway Fuet_ Association.— 
EAR Smith, 1660 Old Colony building, 
Chicago, 

INTERNATIONAL Rattway General ForeMen’s 
ASSOCIATION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

INTERNATIONAL RatLroaD Master BLacksMITH’s 
AssociaTion.—W, J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master’ BorLrermMakers’ Association.—A. FF. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

New_ Enocianp Rattroap Citus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Ree- 
ular meeting, second Tuesday in each month, 
excepting June, July, August and September. 

New York Ratrroap Cius.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Assocration.—F.. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 


—_ July and August, at Minnesota 
ransfer Y, . A. Gymnasium building, 
St. Paul. 


Pacitric Rattway Crus.—William S. Wollner, P. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternatel\ 

Rartway Car Men’s Crus or Peoria AND PEKIN. 
—C. L. Roberts, R. F. D. 5, Peoria, Ill. 

Rattway Crus oF Pittssurcu.—J. D. Conway, 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rartway Fire Protection Assocration.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 
Annual meeting October 17-18, Hotel 
Stevens, Chicago. 

Rattway Suppty MANvuFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver buiding, Pitts- 
burgh, Pa. Meets with Mechanical Bivision 
and Purchases and Stores Division, Ameri 
can Railway Association. 

SoUTHERN AND SOUTHWESTERN Rattway CLus.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga 
Regular meetings third Thursday in Janu- 
ary, March, May, July and September. An 
nual meeting, third Thureday in November. 
Ansley Hotel, Atlanta, Ga. 

Suppty Men’s Association.—E. H. Hancock, 
treasurer, Louisville Varnish Company, Louis- 
ville, Ky. Meets with Equipment Painting 
Section, Mechanical Division American 
Railway Association. 

Toronto Rattway Cius.—N. A, Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each montk except June, July and August. 

TRAVELING ENGINEER’s ASSOCIATION.—W. . 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western Rattway Crus.—C. L. Emerson, 822 
Straus Building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 
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Tue Lovuisvitte & NASHVILLE, on Jan- 
uary 16, recalled 800 men to work at its 


shops at Louisville, Ky. 


THE Cuyicaco, MILWAUKEE, St. Paut & 
PaciFIc is inquiring for 25 baggage cars. 


Tue Loutstana & ARKANSAS is inquir- 
ing for three 2-8-2 type locomotives. 


Tue ALASKA RaILRoap is inquiring for 
20 50-ton hopper-bottom coal cars. 


Tue Dow CHEemicaL Company has or- 
dered two aluminum tank cars of 8,000 
gal. capacity from the General American 
Transportation Corporation. 


Tue Cuicaco, MILwaukEE, St. Pau & 
Pactric has awarded a contract to the 
Thorgersen & Ericksen Company, Chicago, 
for the construction of a blacksmith shop 
at Milwaukee, Wis., a portion of which 
was destroyed by fire on January 8. This 
is a one-story structure, 80 ft. by 416 ft. 
and is of concrete and steel construction. 
The reconstruction work will involve an 
expenditure of $46,000. 


Progress on P.W.A. Loans 


Tue $3,300,000,000 fund appropriated for 
the P, W. A. has now been practically all 
allotted but more is expected at the hands 
of Congress and some considerable sums 
may yet be available from allotments which 
are not taken up. On January 25 it was 
announced that the first check had been 
mailed out by the Public Works Admin- 
istration to the Pennsylvania for $6,990,- 
000, as the first installment on the loan 
of $77,000,000 for electrification work and 
the acquisition of 7,000 freight cars and 
101 electric locomotives. The money will 
he expended in the next 60 days. Many 
railroads that have been negotiating with 
the P. W. A. for loans have been delayed 
in the completion of their plans because of 
the difficulty in obtaining definite price 
quotation pending the adoption of the man- 
ufacturers’ codes. However, it is expected 
that the codes for the locomotive and car 
manufacturers will be approved at an early 
date. The following allotments have been 
made in addition to those announced in the 
January issue: 

Lehigh Valley—The P. W. A. has al- 
lotted an additional $500,000 to this road 
for the purchase of five new locomotives. 
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Midland Continental—T his company 
has been allotted $40,000 by the P. W. A. 
for the purchase of one Diesel locomotive 
to cost approximately $52,000. The report 
of the Midland Continental to the com- 
mission states that the company operated 
such a locomotive experimentally for four 
months in 1932 and showed a saving of 
0.66030552 mill a gross ton-mile as com- 
pared with the cost of operating a steam 
locomotive. 

The New York, New Haven & Hart- 
ford has been allotted $2,000,000 additional 
by the P. W. A. for the purchase of 50 
passenger cars. The company is now ask- 
ing for bids for this equipment and for a 
streamlined train. 

Further progress is noted in the pre- 
liminary inquiry sent out by the Central 
of Georgia and the orders of the Chesa- 
peake & Ohio, the Erie and the New York, 
Chicago & St. Louis: 








loader; 2,000 standard steel box cars and 
1,500 flat cars 50 ft. long of 70 tons ca- 
pacity. 

Of the 7,000 cars, 166 box cars with 
loaders, 1,000 box cars without loaders, 
668 standard steel box cars and 500 flat 
cars, a total of 2,334, will be built at the 





Freight cars Passenger cars 


Locomotives 








Order placed with 


CENTRAL OF GEORGIA 
200 /0-ton hoppers..... ...... peebeaaw eas ee SSS 0 RRA AS OO Mek einnae awe 
CHESAPEAKE & On10* 
DE 25 ccivinc0%: SvKeeheaeesbanene een ee errr err een i et Canton 
NN Sai aisce. ,.cuececatseaneeemianen aa Pees ti ekber sien toe T eee Ye 
Se NR 505 ot aos “Goseuss ooGetassuastond. Mbaddedwesesiaweseseonam A. & F. 
50 automobile (with 
IR S45 Phos os tt rh eax | Bioawines Sawn Selene ea ea ee A, &. F. 
iS Lisa. Goatwiisias sek arsasoakea Wbadieoen ee eee ne see ieee Standard Steel 
SN RAR os56 6 LAE bE cio hos aeeuasess ‘o-ddtcew pws cadens apa’ Py Ma 
EN Gas cacisee KLASSE Ae Siwadwibeld . sealets hued si culbepi ee eee ee Ralston 
SS ik aulbtne— sSesteasAeensdeGewewae 2esaswewawaiels mikes K Uae eRene Mt. Verron 
Ed essa) b16.0-2's MAGUS sCKESeheGeeaGe diaeresis ewes oeae aeaea olen Pressed Steel 
CE cis ciesines Guess Ore eeeasbrriesses “Roasecnenencs psese ose ee General American 
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~ * All of the freight cars for the C. & O. and N. 
+ 350 with loading devices. 


The 500 freight cars to be purchased by 
the Lehigh & New England have been 
classified as follows: 250 steel box cars, 
150 all-steel hopper cars, and 100 com- 
posite flat gondola sars. 

The program of the Boston & Maine in- 
volves repairs to 25 locomotives, general 
repairs to 818 freight cars and 80 pass- 
enger cars, air-conditioning of 10 cars and 
new seats for 10 cars. 

The 7,000 cars to be built by the Penn- 
sylvania will consist of 500 steel box cars 
40 ft. 6 in. long, 10 ft. high, and 9 ft. 2 in. 
wide, designed for carrying automobiles 
and equipped with mechanical loading de- 
vices enabling each car to haul four auto- 
mobiles instead of two or three; 3,000 
of this type of car without the automobile 
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Y. Cc. & St. L. are of 50 tons’ capacity. 


P. R. R. Altoona (Pa.), shops; 167 steel 
box cars with loaders, 1,000 box cars with- 
out loaders, 666 standard box cars and 500 
flat cars, a total of 2,333 cars, will be built 
at its Enola shops, and the same number 
and types of cars will be built at its Pit- 
cairn shops. This will provide a year’s em- 
ployment at Altoona for about 400 men, 
who will be required for work on the fab- 
rication of material for all the cars and 
about 300 men who will be engaged in 
construction work. In addition 300 men 
employed on construction work will be 
given a year’s employment at each of the 
other two shops. 

Later in the year 101 electric locomotives 
—59 for freight service, 28 for passenger 
service and 14 switchers—will be acquired. 
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Splawn Appointment to I. C. C. 
Confirmed 


THe PRESIDENTS appointment of Dr. 
W. M. W. Splawn as a member of the 
Interstate Commerce Commission, succeed- 
ing Ezra Brainerd, Jr., was confirmed by 
the Senate on January 27, following a 
favorable report by the committee on in- 
terstate commerce on January 16 when op- 
position of the railroad labor organizations 
to the appointment of Dr. Splawn as a 
member of the Interstate Commerce Com- 
mission was withdrawn. 


I. C. C. Inspectors Check 
Condition of Equipment 


THE RESULTS of a detailed inspection of 
freight cars and locomotives, recently com- 
pleted by the Bureau of Safety and Loco- 
motive Inspection of the Interstate Com- 
merce Commission, at the request of the 
Federal Co-ordinator of Transportation, 
were made public on January 4, as briefly 
reported in the January issue of the Rail- 
way Mechanical Engineer. 

Late in the summer inquiries were di- 
rected to the Co-ordinator from various 
sources respecting the adequacy of freight 
equipment to protect possible increase in 
traffic during the fall months. It was gen- 
erally recognized that considerable main- 
tenance had been deferred and some doubt 
was expressed as to the ability of the 
railroads to meet the prospective demands. 
Freight car and locomotive statistics, main- 
tained by the American Railway Associa- 
tion, and released currently through the 
Car Service Division, reflected an appar- 
ently satisfactory condition, but in view of 
the doubts expressed as to the entire ac- 
curacy of these reports, a special check 
was arranged for, Mr. Eastman explained. 

The check covered a large portion of 
the cars reported as stored in serviceable 
condition, and most of the locomotives. It 
consisted of actual examination of the 
equipment by inspectors of the Interstate 
Commerce Commission. 

“The facts developed by this examina- 
tion lead to the conclusion that neither the 
fears of a freight-car shortage nor the 
optimism of those who relied upon rail- 
road reports of surplus equipment were 
fully justified,” according to Mr. Eastman’s 
statement. “Had the anticipated increase 
in fall business been realized, it is prob- 
able that the supply of serviceable cars 
would have been fully absorbed, although 
the surplus was apparently sufficient, at 
least numerically, to have averted a serious 
shortage.” 

The railroads whose cars were examined 
reported as of October 1, 118,854 stored 
cars fit for the transportation of all com- 
modities for which designed. The inspec- 
tion developed that 55.5 per cent of these 
cars were fit for the service for which 
they were designed, and 4.4 per cent were 
found unfit for any service until given re- 
pairs estimated to cost $350 per car. The 
halance, comprising 40.1 per cent of the 
stored cars, were suitable for the trans- 
portation of certain commodities only. A 
further analysis of the reports shows that 
56 per cent of the cats inspected were con- 
structed prior to the year 1920. The cars 
covered by this survey did not include cars 
definitely classed as “Bad Order.” 
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The check of locomotive condition was 
somewhat less assuring than that of freight 
cars. The railroads reported 5,549 loco- 
motives stored in serviceable condition. Of 
these, 4,162 were inspected. Of those in- 
spected, 3,275, or 78.7 per cent, were actu- 
ally ready for service, while 887, or 21.3 
per cent, were in need of repairs requir- 
ing three days or more time and the ex- 
penditure of $150 or more. 

The locomotives were further classified 
as to type, age and tractive power. It 
was found that a substantial number of 
the stored locomotives were of types de- 
signed for switching and ‘passenger serv- 
ice, and those whose wheel arrangement 
and tractive power would indicate their 
use for branch line and secondary service. 
Locomotives built prior to 1910 constitute 
41.9 per cent of the stored power inspected, 
while an additional 39 per cent range from 
13 to 23 years of age, leaving but 19.1 per 
cent less than 13 years old. 

From the standpoint of tractive power, 
the adequacy of the locomotive reserve is 
still further out of proportion to the 
numerical ratio of stored locomotives to 
total owned. Of the units reported by the 
railroad as “stored serviceable,” 41.5 per 
cent have tractive power less than 40,000 
lb., while 62.5 per cent rate less than 
50,000 1b. The locomotives under con- 
sideration do not include those definitely 
reported in Car Service Division bulletins 
as in “Bad Order” or awaiting shop for 
classified repairs. 


Progress in Settling the Company 
Union Question 

Co-orpINATOR EASTMAN on January 22 
addressed a communication to the three 
Regional Co-ordinating Committees on the 
“company union” question. 

In a communication of December 7 he 
had offered seven definite suggestions, “to 
the end that railroad labor practices be 
brought into entire harmony with the law 
and that a permanent basis be laid for 
peaceful and co-operative relations.” He 
also expressed the hope that the commit- 
tees would assume the leadership necessary 
to accomplish the desired results. 

Later, on January 4, he met with the 
three committees in joint conference and 
it was agreed that he should receive a 
further report in writing informing him 
of the action which the committees had 
taken or contemplated taking. He has 
since received such reports, as well as re- 
ports from various individual companies. 

“It appears that the committees of both 
the eastern and the southern groups be- 
lieve that they have no jurisdiction to take 
action in regard to this matter as commit- 
tees under the Emergency Act, except so 
far as the labor practices in question may 
be found to constitute waste and prevent- 
able expense,” Mr. Eastman says, “never- 
theless, they have recommended to the 
railroads which they represent the posting 
of an appropriate notice to employees, as 
proposed in my communication of Decem- 
ber 7. 

“These proposed notices in some respects 
go beyond my suggestion, and call for 
some comment from me. .°. .” 

“It is true that neither the Emergency 
Act nor I have ‘outlawed’ so-called com- 
pany unions. Such unions are not prohib- 


Railway Mechanical Engineer 


ited, if the employees wish organizations 
of this character. . . . 

“The question is whether the company 
unions have been organized and _ selected 
to represent the employees ‘without inter- 
ference, influence, or coercion’ on the part 
of the railroads. The information in my 
possession, derived largely from returns by 
the railroads to my questionnaire, indicates 
that many of them have not been so or- 
ganized and selected. .It is, of course, a 
question of fact in each case. . . 

“The Western committee forwarded a 
copy of my communication of December 7 
to each of the western railroads, requesting 
that it be advised whether or not the seven 
suggestions would be complied with. It 
appears that the railroads have followed 
the suggestions in one way or another 
quite generally. 

“At the conference on January 4 it was 
also indicated that every effort would be 
made by the individual railroads to guard 
against the victimization by subordinate of- 
ficials of employees who exercise their 
right to join the labor organization of 
their choice, and that any complaints with 
respect to such victimization which I re- 
ceive would be handled promptly by each 
railroad president, if referred to him by 
me. This is being done.” 


Recent Air-Conditioning Orders 


ORDERS PLACED for air-conditioning equip- 
ment to be installed in railroad-owned cars 
during the last few months have been more 
numerous than at any time heretofore. 
Orders placed by the railroads with the 
Pullman Car & Manufacturing Corpora- 
tion recently are as follows: 

Seaboard Air Line—15 cars, including 5 
coaches, 5 coach-baggage cars, 3 coach-din- 
ing cars and 2 observation-dining cars. 

New York Central—58 cars, including 
36 dining cars and 22 coaches. 

Great Northern—12 dining cars. 

Northern Pacific—l9 cars, including 9 
dining cars and 10 observation cars. 

In addition to these, air-conditioning 
equipment is being installed in 480 sleeping 
cars for use on the Chicago,. Rock Island 
& Pacific, the Seaboard Air Line, the Penn- 
sylvania, the New York Central, the Chi- 
cago, Burlington & Quincy, the Great 
Northern and the Delaware, Lackawanna 
& Western. 

The Atchison, Topeka & Santa Fe has 
ordered air-conditioning equipment for 26 
passenger cars from the Safety Car Heat- 
ing & Lighting Company. The cars in- 
volved include 14 dining cars, 10 lounge 
cars and 2 cafe cars, and the equipment 
will be installed in the company’s shops at 
Topeka, Kan. This brings the total num- 
ber of air-conditioned cars on the Santa 
Fe to 49. 


Western Roads to Air-Condition 
300 Cars 


Tue WeEsTERN RAILROADS have decided 
to. air-condition the club, . dining, lounge 
and observation cars in all of the principal 
through passenger trains operated in west- 
ern territory prior to late spring, accord- 
ing to an announcement made by H. G. 
Taylor, chairman of the Western Associa- 
tion of Railway Executives. Final details 
of the plan have not yet been completed 
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Long lines of idle cars stand exposed to the weather. First paint peels off and then rust and 


corrosion go to work on the metal itself. » » » Then the economy of providing protection to cars in the form of 


rusi-resisting Toncan Iron becomes apparent. How soon those cars come in for repairs is dependent upon the 
ibility of the car sheets to resist the attacks of rust and corrosion. » » » To get full value out of the dollar you 
spend for car repairs use materials that give maximum life. » » » Such a material is Toncan Iron. This alloy 


of refined iron, copper and molybdenum ranks first among the ferrous metals 
after expensive stainless irons and steels in its resistance to rust and corrosion. 
» » » Every car re-roofing job; every replacement of rusted plates is proof of the 
need for more resistant car materials. » » » Toncan Iron, by increasing service 
life where corrosion conditions are severe, gives assurance of longer life wherever 
rusi—the destroyer—is at work. » » » Considered on a cost-per-year basis, Toncan 
lron is the most economical car repair material. » » » In these days of waste 
elimination, Toncan Iron deserves full consideration in your effort to reduce costs. 


REPUBLIC, STEEL 


SOR 28 8 on a> R- YOUNGSTOWN, OHIO 


Toncan Iron Boiler Tybes, Pipe, Plates, Cul- 
verts, Rivets, Tender Plates and Firebox 
Sheets - Sheets and Strip for special rail- 
road purposes « Agathon Alloy Steels for 
Locomotive Parts - Agathon Engine Bol! 
Steel « Agathon Iron for pins and bushings 
¢ Agathon Staybolt Iron + Climax Steel 
Staybolis « Upson Bolts and Nuts « Track 
Material, Maney Guard Rail Assemblies - 
Enduro Stainless Steel for dining car equip- 
ment, for refrigeration cars and for firebox 
sheets - Agathon Nickel Forging Steel. 

The Birdsboro Steel Foundry & Machine 
Company of Birdsboro, Pa. has manufac- 
tured and is prepared to supply, under 
license, Toncan Copper Molybdenum Iron 
castings for locomotives. 
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but it is estimated that it will include the 
installation of air-conditioning equipment 
in at least 300 cars additional to cars now 
so equipped. 


The Standard 50-Ton Box Car 


THE REGIONAL Co-oRDINATING Commit- 
tees, representing the railways, have re- 
ceived communications from Co-ordinator 
Eastman, referring to the prospects for a 
considerable amount of car buying in the 
near future, as a result of the offer of 
the Public Works Administration to make 
loans to the railroads for that purpose. 
Five sample cars to the A. R. A. stand- 
ard 50-ton, steel-sheathed, wood-lined box 
car designs have been built under the 
direction of the Car Construction Com- 
mittee, Mechanical Division, American 
Railway Association, and have been tested 
at the plant of the Pullman Company. It 
is expected that a report of these tests, as 
well as observations and tests made by 
some of the railroads, will be submitted 
shortly to the Car Construction Committee 
and the General Committee of the Mechan- 
ical Division, to determine whether any 
changes or modifications are necessary in 
any of the sample cars. 


Cleaning Air Brakes 


THE SUBJECT of cleaning, oiling, testing 


and stenciling K-1 and K-2 air brakes is 
covered in a letter to members of the 
American Railway Association, Mechanical 
Division, issued under date of January 11 
and signed by Secretary V. R. Hawthorne. 
The letter is as follows 


Rule 144 of the Rules Governing the Mainte- 
nance of Brake and Train Air Signals Equipment 
as revised effective August 1, 1933, and con- 
tained in Supplement No. 1 to these rules, 
vides that: 

“At points where repairs to triple valves are 
made, involving main piston bushing, main piston, 
graduating valve, emergency piston, main piston 
ring, slide valve, emergency piston bushing or 
emergency valve brass seat, inclusive, such triple 
valves must be dismantled and all parts for 
which A. R. A. gages are provided must be 
checked for wear, with gages specified. Parts 
which do not conform to specified dimensions 
of these gages must be replaced with parts known 
to be within said gage limits.’ 

Air Brake Rule 143, as revised effective August 
1, 1933, further provides that “‘all triple valves 
after being cleaned or repaired must be tested 


pro- 


on an A. standard test rack and pass the 
rescribed test before being placed in service. 
K’ triple valves must also be tested for feed 


groove location.” Letter ballot of 1933 included 
the adoption, as standard, of the following re- 
quirement: “A A. standard triple valve test 
racks must be equipped with a device for lo- 
cating the position of the feed groove. The 
device shown in Figure 1 (Circular DV-807, 
page 8), as furnished by.the air brake manu- 
facturers, or ,its equivalent, will meet the above 
requirements.’ 

nterchange Rule 60, Section 
that: “‘The cleaning marks must not be changed, 
or charges made for periodical cleaning of air 
brakes as per item 13 of Rule 111, unless all 
work is properly performed as required by the 
Standard Instructions for Periodical Repairs to 
Air Brakes on Freight Cars, including the use 
of all A. R. A..standard triple valve wear limit 
gages, or approved equivalent, for checking wear, 
when any of the listed internal triple valve parts 
require repairs or renewal as prescribed therein.’ 

It has m ruled that sufficient time has now 
sapeee to enable all railroads and car owners 

ples proper gages for checking wear of 
trip valve parts and devices for locating the 

sition of the feed groove, and issuing proper 
instructions for their use. Therefore, where 
these gages or devices are not being used as 
required by air brake Rules 143 and 144, charge 
for cleaning, oiling and repairing of “K” brake 
equipment as per item 13 of Rule 111 is not 
permitted, nor may the air brake cleaning marks 
on car be changed 

Where sehenes of Rules 143 and 
detected after January 1, 1934, by the inspectors 
of the Mechanical Division and charge has been 
ore against car owner, refund of the amount 
=. porcet in accordance with Interchange 

ule 


(g), provides 


144 are 
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Supply Trade Notes 


THE ScuLLIN Steet Company, St. Louis, 
Mo., will resume operations in its plant on 
February 8 with a force of 400 men. The 
plant was shut down on November 15. 


S K F Inoustrtgs, Inc., has moved its 
general and executive offices from New 
York to Front street and Erie avenue, 
Philadelphia, Pa. 


THe Hess-Bright MANUFACTURING 
Company will be discontinued and all 
future trading will be done in the name 
of S K F Industries, Inc., Philadelphia, 
Pa. 


W. H. Tucker, who has been acting 
manager of the New York territory of the 
Vapor Car Heating Company, Inc., has 
been appointed eastern manager, with head- 
quarters at 75 West street, New York. 


J. V. Honeycutr has been appointed 
assistant general manager of sales and 
E. E. Goodwillie has been appointed as- 
sistant to the vice-president in charge of 
sales of the Bethlehem Steel Company, 
both with headquarters at Bethlehem, Pa. 


F. A. Suick has been appointed vice- 
president and controller, J. M. Larkin, 
vice-president in charge of industrial and 
public relations and C. R. Holton, vice- 
president in charge of purchasing of the 
Bethlehem Steel Company, all with head- 
quarters at Bethlehem, Pa. 


J. B. Durkee has been appointed man- 
ager of the Houston, Tex., office of the 
A. M. Byers Company, Pittsburgh, Pa. 
Mr. Durkee formerly represented the com- 
pany in the Houston territory and more 
recently in Tulsa, Okla. He succeeds H. 
B. Weathersby, who died on December 19. 


S. M. D. CLaprer has been elected presi- 
dent of the General Refractories Com- 
pany, Philadelphia, Pa., succeeding John 
R. Sproul, who has resigned. Mr. Clap- 
per had been chairman of the board of the 
company, which post is now vacated. Mr. 
Sproul also resigned as a director of the 
company and was appointed assistant to 
the president. 


A MERGER of the Ambler Asbestos 
Shingle & Sheathing Company with the 
Keasbey & Mattison Company, both of 
Ambler, Pa., and the acquisition of a con- 
trolling interest in the latter company by 
Turner & Newall, Ltd., of Great Britain, 
has been announced by A. S. Blagden, 
president of the American companies. The 
enlarged business will retain the name of 
Keasbey & Mattison Company. 


Frep P. Bices has been appointed as- 
sistant vice-president of the American 
Brake Shoe & Foundry Company, with 
headquarters at Chicago... Mr. Biggs en- 
tered the employ of this company in 1916 
as a service engineer with headquarters at 
New York. During the World War he 
served as a military aviator both in this 
country and in France and at the con- 
clusion of the war he resumed his duties 
as service engineer. In 1922 he was trans- 
ferred to Chicago as salesman, which posi¢ 


tion he held until his appointment as as- 
sistant vice-president. 


Luctan C. Brown, vice-president in 
charge of sales of the Elwell-Parker 
Electric Company, Cleveland, Ohio, has 
resigned. 


A. B. Nitsen, formerly with the late 
Fred K. Shults, New York, for nine years, 
has succeeded Mr. Shults with the Bet- 
tendorf Company, Bettendorf, Ia., and the 
MacLean-Fogg Lock Nut Company, Chi- 
cago, as sales representative for these com- 
panies in the eastern territory. Mr. Nilsen 
continues at the same address, Room 2043, 
Grand Central Terminal, New York City. 


F. R. FAu.k has been appointed Pitts- 
burgh district representative for Univer- 
sal arc welders, accessories and welding 
electrodes by the Universal Power Cor- 
poration, Cleveland, Ohio. His head- 
quarters are at 50 Penn avenue, Pittsburgh, 
Pa. The Welding Equipment & Supply 
Company, 2720 East Grand Boulevard, 
Detroit, Mich., has also been appointed dis- 
tributor. for Universal arc welders, ac- 
cessories and electrodes. 


Ciinton L. Barpo, president of the New 
York Shipbuilding Company and formerly 
general manager of the New York, New 
Haven & Hartford, has been elected presi- 
dent of the National Association of Manu- 
facturers, succeeding Robert L. Lund, 
who headed the association for two years; 
Mr. Lund was elected chairman of the 
board of the organization. Three new 
vice-presidents were chosen by the direc- 
torate as follows: George H. Houston, 
president of the Baldwin Locomotive 
Works, Philadelphia; Pa.; E. C. Heidrich, 
Jr., president of the Peoria Cordage Com- 
pany, Peoria, Ill., and Charles R. Hook, 
president of the American Rolling Mills 
Company, Middletown, Ohio. 

Joun H. Trent has been elected vice- 
president of the Johns-Manville Sales 
Corporation, with headquarters at New 
York. Mr. Trent was previously general 
sales manager in charge of the transporta- 
tion and government sales. He was born 
in Meade County, Ky., and was educated 
in the public schools of Paducah, Ky. In 
1901, he entered the service of the Illinois 
Central and after serving in the mechan- 
ical and stores departments of the Burnside 
shops, Chicago, he became storekeeper at 
Water Valley, Miss., subsequently serving 
at Memphis, Tenn., and Paducah, Ky. Mr. 
Trent has been associated with the Johns- 
Manville Sales Corporation and its pre- 
decessors for over 25 years, having served 
as sales manager of the western region 
with headquarters at Chicago, prior to his 
appointment as general sales manager in 
charge of the entire sales of the Trans- 
portation and Government departments, 
with headquarters at New York. Mr. 
Trent in his capacity as vice-president will 
be in charge of all functions of the Trans- 
portation department in the United States 
and Canada embodying steam railroads, 
electric eee: motor bus and aviation 
divisions. 
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The Locomotive Booster supplies power you can get in no 
other way because it capitalizes idle weight and spare steam. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC., NEW YORK, CHICAGO, MONTREAL 

































WILL1AM I. HowLanpn, Jr., assistant gen- 
eral manager of sales of the Illinois Steel 
Company, Chicago, has been elected vice- 
president and general manager of sales, 
to succeed Edwin S. Mills, who has re- 
signed in the interest. of his health. Mr. 


Howland graduated from Yale university 
in 1908, with the degree of mechanical 
engineer, and in the same year entered the 
employ of the Illinois Steel Company in 
He 


the operating department. was la‘er 





William I. Howland, Jr. 


transferred to the sales department, where 
he remained until 1916, when he was placed 
in charge of sales of alloy and electric 
steel for the Illinois Steel Company and 
the Carnegie Steel Company. In 1917, he 
entered the United States Navy and in 
1919 returned to the employ of the Illinois 
Steel Company as assistant sales manager 
in the bar department. On December 1, 
1926, he was promoted to the position of 
assistant general manager of sales of bars, 
strips and alloy steels, which he held until 
his recent election. 

Mr. Mills was born at New Britain, Pa., 
on January 5, 1870, and in 1895 entered 
the employ of the Carnegie Steel Company 
as manager of sales at Cleveland, Ohio. 
Subsequently, he was general manager of 
the Pittsburgh Steamship Company, agent 
of the Oliver Iron Mining Company, and 
assistant to the first vice-president of the 
United States Steel Corporation at New 
York. From 1910 to 1919 he served as 
special sales agent of the Carnegie Steel 
Company and in the latter year was ap- 
pointed general manager of sales of the 
Illinois Steel Company. Mr. Mills served 
also as manager of sales of the Carnegie 
Steel Company and the Tennessee Coal, 
Iron & Railroad Company. In 1926 he was 
elected vice-president and general manager 
of sales of the Illinois Steel Company. 


Obituary 

Roy J. Coox, who retired in 1931 as 
president of the Keyoke Railway Equip- 
ment Company, Chicago, died suddenly on 
January 17. 

GeorcE J. Martin, eastern representa- 
tive of the Union Asbestos & Rubber Com- 
pany and the Equipment Specialties Com- 
pany, with headquarters in New York, died 
in that city on January 16. 

SaMueEL M.*HrnpMAn of the Schaefer 
Equipment Company, Pittsburgh, Pa., died 
on January 2, after a long illness at the 
age of 61 years. 
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J. P. Bourke, vice-president of the 
Ewald Iron Company, Inc., at New York, 
died suddenly of a heart attack on Janu- 
ary 17, at his home in Larchmont, N. Y. 


WILLIAM BaNcrort Porter, for many 
years engineer of the General Electric 
Company’s railway department, died on 
January 15 at his home in Schenectady, 
N. et 


JAmMEs Hartness, until last year presi- 
dent of the Jones & Lamson Machine Com- 
pany, and formerly governor of Vermont, 
died at his home at Springfield, Vt., on 
February 3, after several months’ illness. 
Mr. Hartness was born at Schenectady, 
N. Y., on September 3, 1861. He attended 
the public schools in Cleveland, Ohio, and 
was governor of Vermont for one term, 
1921-23. While he never went to college, 
he received from the University of Ver- 
mont honorary degree of doctor of laws 
and master of engineering, the former in 
1910 and the latter in 1921, and from Yale, 
in 1914, the degree of master of arts. Mr. 
Hartness had patents for more than 100 
inventions, among them the Hartness flat 
turret lathe, Hartness automatic die, and 
Hartness screw-thread comparator. He 
became associated with the Jones & Lam- 
son Machine Company in 1888, serving 
consecutively as superintendent, manager 
and president. He was Federal food ad- 





James Hartness 


ministrator for Vermont during the World 
War and a member of the commission that 
represented the United States at the Inter- 
Allied Aircraft Standardization Conference 
at London and Paris. At the same time 
he was chairman of the Committee on Pub- 
lic Safety for Vermont. After his term 
as governor Mr. Hartness succeeded Pres- 
ident Hoover as president of the American 
Engineering Council. He was a former 
president of the American Society of Me- 
chanical Engineers (1914), a fellow of the 
American Association for the Advance- 
ment of Science and a member of the Brit- 
ish Institution of Mechanical Engineers. 
He had served also as vice-chairman of 
the Congressional Screw Thread Stand- 
ardization Commission and was the author 
of “Machine Building for Profit” and “The 
Human Factor in Works Management.” 
He was the recipient of the John Scott 
medal, given by the American Philosophical 
Society, for useful invention, and the Ed- 
ward Longstreth Medal by the Franklin 
Institute of Philadelphia. 





General 


FrepericK E, Lyrorp, special engineer 
to the executive vice-president, and more 
recently special engineer to the superintend- 
ent of motive power of the Lehigh Valley, 
has resigned and has been appointed an 


examiner for the Railroad Division of the | 


Reconstruction Finance Corporation, with 
headquarters at Washington, D. C. Mr. 


Personal Mention | 











Lyford will be a member of the staff of @ 


J. W. Barriger, chief examiner of the Rail- 


road Division, and his principal duties will . 


be field investigation of equipment and 


shop conditions, mechanicai practices and 


related subjects in connection with com- 
prehensive studies being made of railroads 
in the hands of receivers or trustees, to 
which R. F. C. loans have been made. 
Mr. Lyford was born on January 20, 1895, 
and was graduated in mechanical engineer- 
ing from Cornell University. After a year 
in the service of a shipbuilding concern 
and a machine tool company, he entered 
the army, serving in the field artillery and 
in the air service in France as first lieu- 
tenant. In 1919 he became assistant sales 
manager of the Allied Machinery Company 
of America at New York, which position 
he resigned in the following year to en- 
gage in advertising and sales promotion 
work for a milling company at Waverly, 
N. Y. In 1923 he entered the service of 
the Lehigh Valley as apprentice instructor 
and also directed classes for the instruc- 
tion of mechanical department foremen. 
Subsequently he served as assistant general 
machine foreman at the Sayre locomotive 
shops of the Lehigh Valley, during which 
period he also handled engineering matters 
for the shop superintendent: Thereafter 
he was promoted to special engineer to 
the executive vice-president, in which ca- 
pacity he made special studies of a wide 
variety of subjects connected with mechan- 
ical department questions, including feed- 
water heating, water treatment, locomotive 
lubrication and the design and economy 
of new motive power. 


Witt1aAm DoNnoHUE has been appointed 
acting master mechanic of the Southern 
Pacific Lines in Texas and Louisiana, with 
headquarters at Ennis, Tex. 


Obituary 

ALEXANDER G. ARMSTRONG, superin‘end- 
ent of shops for the Coast Lines of the 
Atchison, Topeka & Santa Fe, at San 
Bernardino, Cal., died on January 12. Mr. 
Armstrong was born on November 4, 1872, 
in Michigan and first entered railway 
service as an apprentice on the Northern 
Pacific, where he later served as a ma- 
chinist and as a material inspector. In 
1903 he went to the Santa Fe at Topeka, 
Kan., as an inspector for the Baldwin 
Locomotive Works, later being appointed 
a foreman in the Santa Fe shops at San 
Bernardino. In 1911 he was promoted to 
the position of division foreman at Los 
Angeles, Cal., and in 1913 became master 
mechanic at Needles, Cal. Subsequently 
Mr. Armstrong was transferred to San 
Bernardino where he was appointed super- 
intendent of shops in March, 1918. 
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